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a don shrinks a microfloppy 


Kennedy is making good 
even better. 


The 6170 Series 8” Winchester disk drives have always The 6170 Series has all the essentials: reliability, high 
provided unmatched performance for the lowest unit price performance, low cost, and immediate availability. 

in the industry. If you have never evaluated one of the 6170 drives, we 
Now, Kennedy engineering has made the product line even suggest that you do so today, and if you have, we think the 
better. And, it still remains the lowest price unit available. product warrants another look. We believe you'll like what 
Models 6172 and 6173 have capacities of 24.5 and 40.9 you see. We know you'll like the price. 


megabytes respectively. They feature a linear voice coil 


positioner and a brushless DC spindle motor located KENNEDY 


outside of the sealed head/disk assembly to avoid inducing An Allegheny International Company 
heat into the HDA, which yields high reliability and extends 1600 Shamrock Ave., Monrovia, CA. 91016 
component life. Interface options allow the OEM to select (213) 357-8831 TELEX 472-0116 KENNEDY 
between SMD, ANSI, and our inexpensive Disk Bus. TWX 910-585-3249 
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Introducing 


the new TI 810. 


Old reliable now A ol letters and graphics. 


The original Texas Instruments 
Model 810 Printer has set stan- 
dards of reliability in hundreds of 
thousands of demanding appli- 
cations. And now our new 
enhanced Model 810 offers you 

a number of clearly visible 
improvements, in addition to 
reliable performance. 

Hooked up to your com- 
puter, it gives you near letter- 
quality printing as well as impres- 
sive graphics. Features that 
come in handy for your corres- 


pondence and business reports. 

You have your choice of six 
different typefaces and you can 
emphasize your points with 
enlarged letters. Proportional let- 
ter spacing, automatic right- 
margin justification and graphics 
make professional reports look 
more professional. In addition, 
you can print reams of U.P.C. 
bar code labels to cover your 
entire product inventory. 

So from now on, you 
can get the reliability of our 


proven OMNI 800* Model 810, 
plus the versatility you want. 
All backed by TI’s worldwide ser- 
vice and support. 

Contact Texas Instruments, 
P.O. Box 202145, Dallas, Texas 
75220; or call 1-800- x 
231-4717; in Texas, call ] 
1-800-392-2860. 


TEXAS 
INSTRUMENTS 


TI Sales Locations in CANADA: BRITISH COLUMBIA: Vancouver; ONTARIO: Toronto; QUEBEC: Montreal. 


*Trademark of Texas Instruments. Copyright © 1982 
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Texas Instruments 291354R 


Two new disk drives and a storage sub- 
system are featured on the cover. The 
drives are representative of trends 
chronicled in the Peripherals Digest (p. 
226). One is the trend toward ever-higher 
Winchester capacities represented at top 
left by a 74M-byte entry from Vertex Per- 
ipherals, Inc. The other trend is toward 
progressively smaller dimensions in disk- 
ette drives, symbolized by Tandon Corp.'s 
evolution at bottom center, whose latest 
generation uses 3%2-in. diskettes. At top 
right is Data Systems Design’s packaging 
concept (p. 34). Cover design by Vicki 
Blake; photos courtesy of Vertex Periph- 
erals, Tandon Corp. and Data Systems 
Design. 


P. 213.Franklin computerizes production 


MINI-MICRO WORLD 


News 
UNIX and the supermicro (p. 17) . . . |BM-compatible portables 
(p. 20) . .. DSD stackable modules (p. 34) . . . Intel’s 16-bit 
microcontroller (p. 42) . . . Color CAD display (p. 36)... 
Tektronix color printer (p. 55) . . . Seiko launches 16-bit micro- 
computer (p. 62) . . . Sub 4-in. floppy drive (p. 58) . . . Epson 
launches first microcomputer assault (p. 66) . . . Joint effort 
turns out Ethernet chip (p. 71) . . . Ampex plans drives with thin- 
film media (p. 74) . . . Solidview pegged as modeling advance 
(p. 83) . . . Okidata printers signal OEM thrust (p. 90)... . 
Multiprocessor, multi-user system (p. 98) 
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CCT meshes resources (p. 110)... Modcomp may buy ATM 
computer (p. 107)... Market Barometer (p. 114)... GSA 
studying government procurement (p. 113)... Guest 
Forum (p. 119)... Corporate and financial briefs (p. 119) 


International 
Ada compiler aimed at DEC VAX (p. 138)... European 
firms target U.S. Tektronix market (p. 135)... CDC may 
buy peripherals (p. 143)... RTL/2 real-time language (p. 
144)... Evans and Sutherland to market systems (p. 148) 
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INTRODUCING VT-100 KEYS FOR THE KED OR EDT EDITOR. . These quality 
3-color keys will make editing faster and simpler. They're easy to install— 

no overlays or engravings—just pull out the old keys and push in a new set 
with the editor's functions clearly stated. A set of 18 3-color keys — $45. 


2420 University Ave.“ San Diego, CA 92104 (714) 692-0695 
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brushless dc motors for 
Y prushloss spindle drives? 


Clifton speaks your language. 
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CLIFTON PRECISION® 


tton Marple at Broadway 
Clifton Heights, PA 19018 


... We make it happen with motors 


To review your 
requirements, call 
Carey Walter today 
at (215) 622-1000 


© Clifton CP1057 
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Winchester fails. 


Dynamic On-Line Operation 


Amlyn drives provide 8 MBytes in the same 
space as a standard mini-floppy. Amlyn has 
combined the capacity of Winchester drives 
with the advantage of removable media. 


Available Now, 
Contact Us At 408-946-8616 


2450 Autumnvale Drive 
San Jose, CA 95131 
am yn pane 
TWX 910-379-0029 
TLX 171627 Amlyn 


THE SMBYTE 


FLOPPY SURPRISE 


At last, a disk drive which accommodates both stand alone removable media data storage and Winchester 
backup applications — all with one device. The Amlyn drive is a superstar as the sole storage device on your 
system. It combines the benefits of high performance, high capacity data storage with removable, low cost 
user friendly media. All this for less than half the price of a Winchester drive and its backup device. 

If you use Winchester drives, you need backup. Amlyn’s drive is THE backup device which is interface, for- 
mat and software compatible with the Winchester itself. So compatible, it can take over for your Winchester 
when it fails so that a Winchester failure doesn’t shut your system down. Amlyn backs up your Winchester 
drive itself — not just the data on it. Now backup is more than something you hold in your hand when your 


WinchesterBack-Up 


Random Access 


Now, you can have Winchester system 
backup, not just data backup with interface 
and software compatibility to your Winchester 
as well. 


Amlyn 
Disk Winchester 


Drive 


Removable Media _ 


Amlyn’s 8 MByte remova- 
ble MiniPac cartridge ( 
holds and protects disk- 
ettes from damage and 
mishandling, and is easily 
removed and replaced. Each 
cartridge holds five mini- 
floppy diskettes. 


Standard and 
Flush Mount Design 


Amlyn drives allow OEM and systems 
house design flexibility with a variety of styles 
which assure form fac- 
tor compatibility with 
standard mini- 
floppy dimen- 
sions. 


CIRCLE NO. 5 ON INQUIRY CARD 


Some interesting things happen when 
you sit down at our CIT-161 Terminal. 


Like any office worker, video terminal 
operators are bombarded by a tremen- 
dous spectrum of visual and audio 
stimulae. Add to that their own thought 
distractions and you begin to see 
why a single-color display is at a severe 
disadvantage competing for user 
attention. 

Our CIT-161 Color Alphanumeric 
Terminal, on the other hand, makes 
use of some very interesting color 
phenomena. Which makes a much 
more efficient terminal...and makes 
users a lot more productive. 

Studies have shown, for instance, 
that color can improve user response 
time by 50% — which translates into 
faster throughput and decreased time 
to job completion. Data is made more 
interesting and easy to follow with 
the use of color, resulting in less error 
in interpretation. 

Color also has broad attention-getting 
power, affording the added ability to 
prioritize data by different hues and 


® Registered trademark ¢ 


of Digital Equipment Corporation 


create more significant and long-lasting 
impressions. Not to mention the sub- 
liminal conditioned responses we all 
have to color. (Red, for example, can 
be used to flag a problem instantly.) 
And color dramatically accelerates 
the learning process. Meaning that train- 
ing time can be substantially reduced 
So operators reach full productivity 
far more quickly. 
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How will our CIT-161 fit into your sys- 
tem? Perfectly! It's an ANSI-compatible 
direct replacement for the DEC” VT-100 
Series with a full range of advanced 
video features: 132/80-character 
column display, single-width or double- 
width/double-height characters, the 
unique Window Erase feature, split 
screen, and more. 

Sound interesting? Contact C. Itoh 
Electronics, Inc. today for more infor- 
mation: 5301 Beethoven Street, Los 
Angeles, CA 90066, (213) 306-6700. 
Or call ACRO Corp., exclusive repre- 
sentatives: Irvine, CA (714) 557-5118; 
Houston, TX (713) 777-1640; Cherry 
Hill, NJ (609) 667-4114; Chicago, IL 
(312) 992-2346. 


QE CC. ITOH 


ELECTRONICS, INC. 
One World of Quality 


Breakpoints 


ARE NEW APPLE DRIVES INCOMPATIBLE WITH EXISTING MEDIA? 

In a move ostensibly aimed at discouraging software piracy, Apple Computer, Inc., Cupertino, Calif., 
reportedly is close to production of a 5%-in. floppy disk drive rumored to use a unique read/write head 
arrangement that could make existing floppy media useless with future Apple computers. An Apple 
spokesman confirms the existence of such a high-density drive and says it may appear at Comdex, 
Nov. 29-Dec. 2 in Las Vegas. The spokesman says the company intends to provide continuing support 
for users of existing drives and media used on Apple computers. Plans for that support are not firm, 
although, the spokesman notes, one method would be to use an internal drive with one type of media 
and an external drive with another. Sources say Apple is seeking bids on heads for the double-sided 
drives built at its Newbury Park, Calif., facility. Two pressure-pad heads are used, one on each of the 
drive’s hubs and on opposite sides of the media. The setup calls for a special diskette jacket said to be in 
development at media maker Dysan Corp. Besides physical incompatibility with existing floppy drives, 
Apple has included some software interlocks, sources say, that would further prevent software on 
conventional media from being used with the new hardware. The drive is reportedly not stretching 
capacities, however, and has a 40-msec. access time and 62.5-tpi track density. 


UNGERMANN-BASS NETWORK BRIDGES LINK MIXED-MEDIA SYSTEMS 

Local-area-network supplier Ungermann-Bass, Santa Clara, Calif., this month will introduce local and 
remote network bridges to interconnect its Net/One LAN systems. The remote bridge interconnects 
widely separated networks via high-speed communications links; the local bridge connects networks in 
small environments. As many as 100 baseband, broadband or combination Net/One LANs can be linked 
using any combination of local or remote bridges, company executives say. As many as five frequency 
channels in a broadband cable can communicate with each other. Each bridge contains a 12K-byte 
buffer for store-and-forward operations. The remote bridge consists of a network interface unit and a 
new high-speed serial I/O module. The remote bridge sells for $6200; software is priced at $1000 to 
$2000 per network. The local bridge consists of an NIU plus transmitter, receiver and processor 
functions for the connected networks. Prices for the local bridge have not been set. Remote bridges will 
be shipped this month; local bridges will be shipped in February. 


QUME TO INTRODUCE UPGRADED SPRINT 11 AT COMDEX 

Look for Qume Corp. to unveil an upgrade to its Sprint 11 daisy-wheel printer at Comdex. The new 
Sprint 11 PLUS is designed modularly. The printer operates at 40 cps and comes with “Qume-connection”’ 
plug-in interface modules offering RS232C, Centronics-compatible or INEE-488 ports. The company 
terms the PLUS a low-priced word-processing printer with quality and longevity rivaling high-priced 
offerings, and plans to target it at business and personal-computer end users and OFMs. MTBF testing 
is still in progress, but Qume says the printer is expected to reach at least 5000 hours before failure. The 
$1776 single-unit price will be the company’s lowest. Qume’s current lowest priced printer is the $2250 
Sprint 9. Qume will discuss OEM pricing on an individual basis. Production quantities are expected by 
December. 


DG CHALLENGE TO DEC’s LOW-END VAX EXPECTED 

A low-end superminicomputer expected to give Digital Equipment Corp.’s VAX-11/730 a strong 
price/performance challenge is targeted for introduction mid-month by Data General Corp. Called the 
MV/4000, the 32-bit computer will be available to ORMs through DG’s Technical Products division, and 
is expected to be released in a fully configured version as well. The MV /4000 will run the full Eclipse 
MV/8000 instruction set and the AOS/VS operating system, so it will be compatible with other 
MV/products on the market. Pricing information was not available at press time. 


DEC TO OFFER PRO IV ‘NO-CODE’ PROGRAMMING SYSTEM 

Digital Equipment Corp. plans to adopt the Pro IV package for a variety of systems that reportedly 
will range as low as the Z80/8088-based Rainbow 100 personal computer and as high as the VAX 
superminicomputer. The package, which has been implemented on General Automation, Microdata and 
CIE Systems products (MMS, January, p. 33), is said to provide about 140 functions to cover business 
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Breakpoints 


computing applications. Its supplier, Data Technical Analysts, claims it can be used to develop programs 
in a fraction of the time required in high-level language application development. Pro IV, Inc., Littleton, 
Mass., which recently hired former DEC Small Systems Group applications development manager Tom 
Campbell as president, is performing the implementation on DEC hardware. The first version for the 
RSX-11 operating system is due out by year-end. A version for the Professional 325/350 personal 
computers will follow, and Pro IV reportedly is negotiating a package for the VAX VMS operating system. 
Capro, a Garden Grove, Calif., firm with exclusive rights to sell implementations on Intel processors, is 
reportedly working on separate negotiations to get Pro IV on the Intel 8088 portion of the Rainbow. 


RYAN-McFARLAND CONTINUES DRIVE IN SUPERMICRO MARKET 

Ryan-McFarland Corp.’s RM/COS operating system is gaining momentum as an alternative to UNIX 
for Motorola MC68000-based supermicrocomputers, and CIE Systems reportedly is close to signing a 
deal for it. CIE, which has been firmly in the UNIX camp, has dropped the Motorola VERSAdos 
operating system it had supported as a UNIX alternative. If CIE signs, it will join a growing list of 
MC68000 systems, including Altos Computer Systems, Wicat Systems and Callan Data Systems, all of 
which recently hopped on the Ryan-McFarland bandwagon. 


NCR TARGETS OEMs WITH MC68000-BASED SYSTEM 

NCR Corp. this month is scheduled to join the swelling ranks of computer vendors offering Motorola 
MC68000-based systems running the UNIX operating system. The NCR version, designated the Tower 
16/32 for its vertical packaging, is the Dayton, Ohio, firm’s first major foray into the OEM/systems 
house market and follows the formation last year of an ORM marketing division. The Tower is expected 
to run the UNIDOL implementation of Western Electric’s UNIX System III. UNIDOL is supplied by 
Science Management Corp., Bridgewater, N.J., which is also expected to provide NCR with Basic 
Four-compatible Business BASIC and its IDOL database-management system, thereby producing a 
package similar to the Fortune 32:16. NCR also is believed to be discussing use of Ryan-McFarland 
Corp.’s RM/COS operating system and RM/COBOL to provide links to NCR’s 8100 minicomputer, of 
which the IMOS operating system and COBOL were developed by Ryan-McFarland. 


SHUGART CONTROLLERS USE CUSTOM LSI CHIP SET 

This month, Shugart Associates, Sunnyvale, Calif., will introduce a series of disk-drive controllers 
that use a custom LSI chip set to implement its Shugart Associates System Interface. Called the SA1600 
series, the boards are intended to be used with Shugart’s SA1000 and 1100 8-in. and its SA600 5%-in. 
drives, and match the dimensions of the drive hardware. Shugart’s introduction of these SASI controller 
chips and boards comes shortly after Adaptec, Inc., a new company in Milpitas, Calif., unveiled similar 
products for OFKMs (MMS, October, p. 284). Six generic commands are included with the SA1600s, 
which, when introduced into the host operating system, result in device independence to allow 
mass-storage peripherals to be changed without altering software or changing controllers. The four 
chips include an address chip, a sequencer chip, a data-recovery device for data separation and a 
data-recovery device for digitizing analog signals. The SA1601 for 8-in. drives sells for $325 in 
quantities of 50; the SA1610 for 5%-in. drives sells for $300 in similar quantities. Evaluation units of 
the controllers will be available during the first quarter of 1983. Shugart plans controllers to handle 
combinations of floppy and rigid disk drives for later next year. 


TELEVIDEO TO SHOW 15 NEW SYSTEMS PRODUCTS AT COMDEX 

TeleVideo Systems, Inc., which recently closed its first year as a computer vendor with an impressive 
$60 million in sales, plans a barrage of 15 new microcomputer products at Comdex this month. The 
8- and 16-bit systems, packaged in the recently introduced 970 terminal shell, will be offered in base 
configurations using half-height floppies and priced $500 less than comparable 802 and 1602 models in 
the existing line. The system that could lead the parade, however, might not be ready in time for 
Comdex. That model, based on the Motorola MC68000, will mark TeleVideo’s entry into the UNIX 
systems market, and will reportedly be competitively priced with Fortune Systems’ 32:16. 
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Controllers and Subsystems with No 
Service Is Only Half a Deal. 


Handle it. Every controller and subsystem supplier pushes 
product and price. But when it comes to factory-direct service, 
the talk gets half-nearted. 

That's because most controller and subsystem manufacturers 
use third-party agencies to service their customers. 

Not Plessey. 

We offer direct, worldwide service from experienced, factory- 
trained Plessey specialists. You get fast, responsive professional 


service from people who know their products — from the inside out. 


And we have a special toll-free user hot-line, too. To answer 
your questions about configuration, operation, or software. To 
give you all the support you need to make sure your Plessey 
controllers and subsystems perform to your satisfaction 

Plessey manufactures one of the broadest lines of DEC- 
compatible disc controllers in the world —for floppies, cartridges, 


SEE US AT COMDEX BOOTH 932 


disc packs, Winchesters, even mag tape. And we sell the same 
range of subsystems, too. 

Plus, we're compatible with Q-bus, Unibus, and Massbus. All 
backed by the Plessey tradition of field-proven reliability. 

All at a price that makes Plessey your best bargain —for single 
unit buys and large quantity orders. 

So if you're tired of getting only half a deal on controllers and 
subsystems, call Plessey. We'll hand you the whole package. 
© 1982 by Plessey Peripheral Systems. All rights reserved 


Q-bus, Unibus, and Massbus are registered trademarks of 
Digital Equipment Corporation 


1674 McGaw Avenue, Irvine, CA 92714 
(714) 540-9945 
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Breakpoints 


DATAPRINTER BAND PRINTER DUE NEXT YEAR 

DataPrinter Corp., Malden, Mass., will introduce a family of band-train printers when the BT 1500 
duty-cycle printer makes its debut in January. Based on an Intel 8080A microprocessor, the 
132-character impact printer operates at 1500 lpm and offers a paper slew rate of 1016 mm. per sec. 
Bit-parallel and character-serial interfaces are standard. A key feature is the BT 1500’s electronic 
character alignment, which allows a user to adjust and align characters using push buttons. The MTBF 
is 1000 hours at 60-percent duty cycles. The BT 1500 carries many of the same features as the 
company’s current band-printer line, but a new hammer bank has been added to enhance print speed. 
The BT 1500, says product marketing specialist Paul Goldberg, is targeted to compete with the Data 
products Corp. BP1500 printer, and is intended for use in superminicomputer and high-reliability 
computer systems. Price is $17,000 in low OEM quantities, and single-unit price will be approximately 
$19,100. 


START-UP TO ENTER VLSI DESIGN FRAY WITH UNIX-BASED WORKSTATION 

There may be a shortage of electrical engineers, but there’s no shortage of companies coming to their 
aid with computer-aided engineering workstations. One, San Jose start-up Cadtec Corp., plans early 
next year to introduce a UNIX-based, networking workstation with high-resolution color graphics that 
is designed to tie to a Digital Equipment Corp. VAX minicomputer running under VMS. Software for the 
workstation features logic simulation and an emphasis on management aids to control the interaction 
of large project teams working on complex VLSI designs. Hardware for the as-yet-unpriced system is 
being developed jointly with a company that Cadtec will not name. The software has a design goal of 
surpassing the performance of the Apollo Domain by incorporating a bit-slice graphics processor. 
Cadtec’s system will stop short of physical IC design, interfacing to existing tools in that area. 


PERTEC WILL UNVEIL FULLY INTEGRATED SYSTEM 

Pertec Computer Corp. is expected to offer a fully integrated version of the Pertec 3000 multi-user 
microprocessor-based small-business computer system at Comdex. The basic configuration comprises a 
Motorola MC68000 16-bit CPU with 256K bytes of main memory, one 1.6M-byte, 8-in. floppy disk drive, 
one 26M-byte Winchester drive, a 21M-byte streaming cartridge tape, two CRT terminals and one 
printer. The basic configuration, at a single-unit price of $17,500, can be expanded to include a 
combination of as many as 19 CRT terminals, workstations or printers, at a high-end price of $100,000, 
with OFM discounts of 30 to 45 percent available, according to the company. Pertec has installed the 
system in approximately 20 sites so far and has received an OEM contract from 3M Co., which interfaces 
the systems to its own microfilm equipment. Pertec is delivering 30 to 40 systems per month to 3M, 
which puts the Scotch Brand label on the hardware, Pertec sources say. 


PRECISION TO RELEASE PANEL-DRIVEN PRESENTATION GRAPHICS PACKAGE 

Sophisticated end users and OEMs can use Precision Visual Inc.’s new Grafmaster software package 
and a proprietary menu-definition language/compiler to tailor menu-driven presentation graphics 
systems for a Site, firm or industry. Grafmaster’s menus are formatted VDT images; going through 
menus, a user can accept default values or choose new ones to define graphs and charts. The 
menu-definition language allows an OEM to choose the level of detail appropriate for the user and to 
create menus using terminology associated with an application. Written on top of the Boulder, Colo., 
company’s Core-based, device-independent graphics software, Grafmaster drives 40 output devices and 
will be available in February, 1983, for use with the Digital Equipment Corp. VAX minicomputer. Price 
for a single license is $18,000; pricing on the menu-definition compiler is not yet set. 


TECH FILES: A QUICK LOOK AT INDUSTRY DEVELOPMENTS 

Terminal files: Independent manufacturers of lower priced emulating terminals beware: The big boys 
want some of their terminal market back and think they know how to get it. The warning comes from a 
Dataquest study on data terminals, scheduled for December release, which says several large computer 
manufacturers are embedding firmware in forthcoming terminals that works with proprietary 
firmware on the host to ease the user interface. The study says that although terminals from 
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Breakpoints 


independent manufacturers will still work with those hosts, the independents will have to clear tricky 
trade-secret hurdles to emulate the new terminal user interfaces fully... . Printer manufacturer Qume 
Corp. is expected to move into the VDT business at Comdex, with a family anchored by an editing unit 
that lists for $695. 


Mini files: Hewlett-Packard Co. is expected to introduce its long-awaited 32-bit computer this month. 
Reportedly called the HP9000, the system is based on the Palo Alto, Calif., company’s 32-bit NMOS chip 
set, introduced over the last two years at International Solid State Circuits Conference meetings. The 
9000 will open a new family of systems from HP....SIBOL, a run-time system and compiler that 
enables DIBOL source code from a Digitial Equipment Corp. computer to be run on any 16-bit 
microcomputer supporting UNIX, will make its U.S. debut at Comdex. SIBOL was developed by Software 
Ireland, Belfast, which plans to sell it in the U.S. through distributors of DEC software. 


Printer files: Coming at Comdex: NEC Information Systems, Inc., will show its Spinwriter 2000 Series 
20-cps, bidirectional, letter-quality printer. The 2000 will use the same Spinwriter 128-character thimble 
as the company’s current line and is equipped with serial and parallel interfaces. The company says the 
2000 will offer letter-quality and simple graphics capabilities to low-end users. The 2000, which uses a 
linear stepper motor, will sell for about $1500 retail, and OEM pricing will be less than $1000. 
Production quantities are slated for December... . C. Itoh will show its model 8600 18-wire, single-pass, 
dot-matrix printer that runs at 90 cps in near-letter-quality mode, and 180 cps in data-processing mode. 
The company says the printer achieves a 240- x 120-dpi addressable graphics resolution. C. Itoh officials 
aren’t sure how they will ultimately sell the printer, but large OEMs are the initial market. Production 
quantities of the 8600 will begin before year-end. Single-unit pricing will be less than $1500. OEM 
discounts are available, but the company does not release specific figures. ... 


Micro Files: Wicat Systems is expanding its family of MC68000-based systems, with the first 
rack-mounted version aimed at system integrators, expected to surface at Comdex. Based on the 
under-desk-enclosed System 100 (Wicat’s first product), the System 200 supports as many as 38 users. 
A second system, based on the desk-top 150 architecture, is dubbed the 160 and includes a 20-slot 
Multibus chassis... . Fellow MC68000 system builder Callan Data Systems also will upgrade its line of 
UNIX-based Unistar systems at Comdex. Callan is expected to demonstrate an Ethernet connection on a 
Multibus card .... Digital Research, Inc., will write a version of its 16-bit CP/M operating system for 
Zilog, Inc.’s Z8000 CPU. The companies also will configure the software for Zilog’s Z800 8-/16-bit Z80 
follow-on, and for the company’s 32-bit device, the Z80000. CP/M for the Z8000 is expected to be ready 
by the first quarter of 1983 .... A multi-user MUMPS environment for the Digital Equipment Corp. 
Professional 325 and 350 personal computers is provided by the standard MUMPS Micromachine 
operating system. SMM will be sold in the U.S. by Computer Technology, Inc., Memphis, which now 
sells a PDP-11 version of the system. SMM originates from Structured Data Systems of Newtown Stewart, 
Wigtownshire, Scotland. The version for DEC personal machines will offer a multi-user alternative to 
the DSM single-user version of DEC standard MUMPS, which is expected from DEC for the 325 and 350. 
The Scottish company is also preparing a version of SMM for the IBM Corp. Series/1 minicomputer. 


Random disk files: Seagate Technology, Scotts Valley, Calif., will introduce its first half-height, 5'4-in. 
Winchester disk drive at Comdex. The 6.38M-byte ST-206 is a 1.65-in.-high version of Seagate’s ST-406 
hardware. Prices have not been set, but evaluation units of the drive will be ready by the first quarter of 
1983, and volume production will begin in the second quarter... . Information Systems, Inc., has 
reportedly delivered several 402M-byte, 8-in. Winchester disk drives to Nippon Telephone & Telegraph 
in Japan. Called the JS4380, the drive uses thin-film heads and media and has an access time of 18 
msec. and a transfer rate of 1.344M bps. Configurations delivered to NTT include eight drives per 
cabinet for a total of 3.2G bytes. An NEC source says the company is considering bringing the hardware 
to the U.S., but is constrained by the product’s cost and interface requirements. A U.S. introduction 
could not happen sooner than late 1984. 
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C. Itoh’s F-10 Daisy-wheel printer is the 9. Low-noise operation is ideal for 


compact beauty you can easily get office environment. 
attached to. Just look at all the useful 10. Choice of friction feed or bidirec- 
features you get. tional tractor feed for precise 

1. Small footprint, low-profile design print positioning of tabular and 
(only 6" high) fits easily into your graphics data. 
system. 11. Uses industry-standard wheels 

2. Downloading wheel and impact and ribbon cartridges available 
sequences allow use of a variety from multiple sources at low 
of unique wheels and permit prices. } 

OEM's to tune the printer to spe- 12. Universal power supply is stan- 
cific needs. dard and allows worldwide power 

3. Comes in two Shannon-text-rated source compatibility. 
speeds. 40 CPS and 55 CPS. 13. FCC approved and under 50 

4. Industry-standard parallel or Ibs. in weight for fast shipments 
RS 232-C interfaces and ETX/ACK, and sales. 

XON/XOFF protocols provide 14. Easy-to-load wheels with tested 
maximum OEM flexibility and and proven method of wheel 
installation ease. support (spring loaded with pos- 

5. Extensive, built-in word process- itive detent). 
ing functions allow easy adapt- | We could go on. But quite frankly, _ 
ability and reduced software once you see the F-10 perform, you'll 
complexity. never look at another Daisy. 

6. Uses mono and dual-plastic The F-10 is fully backed by C. 
wheels. (Unlike metal wheels, Itoh's warranty and complete support 
dual-plastic provides superior organization. Contact C. Itoh Elec- 
print quality over the entire life tronics, Inc. 5301 Beethoven St., Los 

7 of the wheel.) Angeles, CA 90066 (213) 306-6700. 

. Field proven, firmware intensive 
technology for increased reliability. Qe C. ITOH 

8. Cast aluminum base plate with oe 
high quality metal parts provide ELECTRONICS, INC. 
lasting dependability. One World of Quality 


HOW DOI LOVE YOU? 
LET ME COUNT THE WAYS. 
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YOU CAN'T CO 


That's quite a claim. How can we 
make it? Quite simply, because no one 
else is trying to do what we've set out 
to do. 

In the words of our President, 
Sirjang Lal Tandon: “Tandon Corpora- 
tionhas been built on a strategy of 
producing high performance micro- 
computer peripherals at prices so low 
that they increase the markets for the 
computers themselves. If we can help 
the computer industry create a reliable 


YOU'VE GOT NO 


To start with, we make more of 
what goes into our drives than any other 
manufacturer, 80% of the cost of every 
drive consists of parts we actually make 
ourselves. 

This assures that we can control 
the quality of each critical component 
to our own high-level specifications. 

It also allows us to engineer 
advanced designs from the start that lend 
themselves to more efficient mass pro- 
duction and higher overall performance. 


$200 or $300 ‘home’ system with mean- 
ingful capacity — not just a game or toy — 
most households will be able to afford 


one. Then we will see a real mass market. 


“At the upper end, if we can give 
small business and personal computers 
10 to 50 times their current memory/ 
storage capabilities at a practical cost, 
we will enlarge the market for more 
sophisticated desktop systems, and of 
course, Our own market as well.’ 

To accomplish this, we have 
designed and organized our business 
unlike all other disk drive manufac- 
turers’ businesses. 

How? 


We make sure that our production 
capabilities exceed our orders by at 
least 50% so we are always in a position 
to deliver. 

And we use separate production 
facilities for each of our product lines, 


CORPORATE 

oy OFFICES 

CHATSWORTH, 
: CA. 


Tandon Corporation, 20320 Prairie Street, Chatsworth, CA 91311, (213) 993-6644 TWX: 910-493-5965 * Regional Sales Offices: Woburn, 
Elmhurst, IL (312) 530-7401 * Plano, TX (214) 423-6260 * Newport Beach, CA (714) 675-2928 * Sunnyvale, CA (408) 745-6 


MPETE WHEN 
COMPETITION. 


keeping their individual priorities dis- 
tinct to further increase productivity 
and, ultimately, throughput. 

We also offer our customers the 
most generous guarantee in the industry, 
to back up the reliability we've achieved. 

And finally, we offer our customers 
a very broad line of drives—16 models 
in all. So we're the single source that 
can meet almost any need. 

Has it worked? 

You decide. In three short years 
we've become the 
world leader in 
small disk drives, 
shipping more 514° 
floppies, high 
capacity Win- 
chesters and 8" 
ThinLine™ floppies 
than anyone else. 

And now we're 
introducing five 
new floppy and Winchester drives that 
push prices lower and capacities higher 
than the industry has ever seen. 

That's why we say we're not 
competing in the disk drive business. 

Times have changed. Three years 
ago, landon wasn't considered 
competition. 

Now we don't consider the 
competition. 


landon 


THE MOST SUCCESSFUL DISK DRIVE 
COMPANY YOU EVER HEARD OF 


I7) 938-1916 * Seagirt, NJ (201) 449-7720 * Tucker, GA (404) 934-0620 « 
Frankfurt, West Germany 0611-392081, Telex: 411547 
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©1982, TANDON CORPORATION 


Feature For Feature 
We Out-perform Everyone 


And With a Pricing Structure That Will Pleasantly Surprise You. 


We at Falco Data Products are 
seriously committed to offer 
the DP profession the absolute 
best in emulations with 
emphasis on quality and end- 
user benefits as well as real 
price/performance. All termi- 
nals come with standard P31 
Green screen. Call NOW for 
full information regarding any 
of these Brilliant™ terminals. 


TS-2624 

e HP 2624A* Emulation 

e Software Controlled Setup 

e 4 Pages of Screen Memory 

e 64 Character Line Drawing Set 

e 8 Preprogrammed or User 
Definable Screen Labeled 
Function Keys 

© Local Printer Port 

® Modified Data Tags 


Sees 


Nationwide Service by Dow Jones 


Call now 


(408) 745-7123 


TS-100SP 

e DEC VT-100+ Emulation 

e DEC VT-527 Emulation 

© Conversation and Block 
Modes 

e 14 User Programmable 
Function Keys 

© Local Printer Port 

e Split Screen 

@ Smooth Scroll 

@ 100 Special Graphic 
Characters 

e 16K of Screen Memory 


TS-132 

e VT-132+ Emulation 

e VT-100 Emulation 

e VT-52 Emulation 

@ 80 or 132 Characters Per Line 

e 14 User Programmable 
Function Keys 

e Advanced Video Feature 
Standard 


op 


Ba 


*Hewlett- Packard 
+Digital Equipment Corp. 
+Lear Siegler Inc. 


= Our new TS-212”"S INTEGRAL MODEM 
©’ provides cost effective, high performance 
300 or 1200 BPS; fits all Brilliant Terminals. 
Just some features: © Microprocessor Control- 
led ¢ Stored Number Dialing ¢ Keyboard and 
Computer Dialing ¢ Dial Until Connection 


1286 Lawrence Station Road 


Sunnyvale, CA 94086 
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Ts-2 

e ADM-2+Emulation 

e ADM -2 Style Keyboard 

e ADM -1+ Mode 

e Software Controlled Setup 

e 32 Preprogrammed Function 
Keys 

e 12 User Programmable 
Non-Volatile Function Keys 

e Printer Port 


TS-42 

e ADM-42+ Emulation 

e 8 Pages of Screen Memory 
Expandable to 12 Pages 

© Code Compatible with ADM-2 

e 32 ADM -42 Preprogrammed 
or User Definable Function 
Keys 

e 12 Non-Volatile Function 
Keys 

® Local Printer Port 


= 
alco 


DATA PRODUCTS 
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NEWS 


UNIX and the supermicrocomputer: 
a marriage of convenience 


They weren’t exactly “made for 
each other,” but Western Electric’s 
UNIX operating system and an 
emerging generation of high- 


powered microcomputers are 
marching down the aisle in a 
marriage of convenience that is 
being celebrated at microcomputer 
companies throughout the industry. 
What started as a trickle more 
than two years ago with products 
such as Onyx Systems Ince.’s 
Z8000-based 8002 has turned into a 
torrent in the year since Western 
Electric released its System III 
update and decreased licensing fees 
to make UNIX more attractive to 
microcomputer vendors. What has 
emerged is a plethora of high- 
performance, 16-bit microcomput- 
ers—dominated by the Motorola 
MC68000, but including the z8000— 
that promises to challenge tradition- 
al minicomputers and some 32-bit 
superminicomputers as well in the 
OEM systems market. Although a 
standard UNIX has not emerged, 
(see “UNIX and look-alikes reaching 
crossroads,” p. 18), many of the new 
computers use UNIX System III. 
One measure of the flood of 
UNIX-based supermicrocomputers 
are the nearly 30 companies that 
have announced products, according 
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to an informal count by Jean Yates. 
Yates, whose Los Altos, Calif.- 
based Yates Ventures offers consult- 
ing services including market stud- 
ies and software evaluations to 
companies entering the UNIX mar- 
ket, says she knows of 256 
companies actively marketing UNIX- 
based systems (minicomputers and 
microcomputers), software and ser- 
vices. She says the number of 
application programs available— 
what many observers consider a 
sticking point in UNIX’s growth— 
has swollen to 400, twice what was 
available a year ago. She cautions, 
however, that many of those 
products are little more than a 
“glimmer in someone’s eye.” 

A year ago when Yates predicted 
that UNIX hardware, software and 
services would be a $6-billion 
market in 1986, her projections 
were scorned. This year, she says 
that number is considered conserva- 
tive, especially in light of ever- 
increasing product introductions. 

Plexus Computers, Inc., an early 
entrant into the supermicro/UNIX 
market in mid-1981, this month is 
planning to introduce two models 
that use an MC68000 instead of a 
Zilog zs000. They will initially use 
the 12.5-MHz Motorola part, but are 


designed to accept the forthcoming 
68010 version that will support a 
virtual-memory implementation of 
UNIX System Il. The result, Plexus 
officials claim, will be a supermicro- 
computer that is expected to offer 
performance in the range of a 
DEC VAX-11/780. 

In moving to the Motorola chip, 
the company is not simply respond- 
ing to the torrent of MC68000-based 
systems that have appeared in the 
past year, says Plexus product 
marketing manager James F’. Groff. 
Groff maintains that the Plexus 
design, which links as many as eight 
independent processors along a 
Multibus, and Plexus’s “distributed 
UNIX” implementation “leapfrogs” 
other MC68000 designs. Company 
president Robert Marsh claims that 
many MC68000 implementations are 
single-board designs that use ROM- 
based 1/oO controllers, and conse- 
quently do not take advantage of 
the MC68000’s speed. 

Groff also says that the adoption 
of the Motorola chip does not 
obsolete Plexus’s Z8000-based prod- 
ucts. When the MC68000 versions 
are introduced, Plexus also plans to 
unveil new versions of the z8000 
products that use a new memory- 
management scheme to increase 
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speed from 4 to 5 MHz and that will 
enable users to configure systems 
with more terminals. 

In the Plexus MC68000-based 
systems, the P/35 and P/60, the 
company essentially replaced only 
the zZ8000-based job processor, 
leaving the independent z8000- 
based disk-management, terminal 
and data-communications proces- 
sors intact. Because of the increased 
speed of the MC68000-based job 
processor, however, the system is 
expected to run four to five times 
faster than the Z8000 versions. 

The pP/35 is a follow-on to the 
desk-top P/25, which Plexus intro- 
duced this year. The P/35 is housed 
in a free-standing, desk-high enclo- 
sure with one 8-in. Winchester disk 
drive and a cartridge-tape drive in 
its base, which also doubles as a 
bookcase for manuals. The P/25 is 
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priced from less than $40,000 in a 
configuration with 512K bytes of 
RAM and a 22M-byte disk. The P/35 
supports as many as 16 terminals 
using two communications proces- 
sors and is available with a 
maximum of 2M bytes of 64K-bit 
RAM. A maximum of 216M bytes of 
disk storage can be attached using 
an expansion box. 

The P/60 is essentially a P/40 with 
an MC68000 job processor, but can 
be expanded with seven intelligent 
processor boards instead of the five 
supported on the P/40. As a result, 
users can attach as many as 40 local 
terminals to the system. Packaged 
in a free-standing, full-sized cabi- 
net, the P/60 has a base configura- 
tion with 512K bytes of RAM and 72M 
bytes of 14-in. Winchester disk 
priced at less than $60,000. Main 
memory is expandable to 4M bytes. 


The Plexus P/35 supermicrocomputer, 
which is MC68000-based and runs UNIX 
Systems Ill, can host as many as 16 users. 


UNIX AND LOOK-ALIKES REACHING CROSSROADS 


UNIX iS UNIX is UNIX, right? Not 
exactly. Besides the “official” versions 
—Bell Laboratories version 7 and 
System iit—there are the “look- 
alikes,” such as UNOX, ZEUS and 
Coherent. These implementations of 
the operating system run on various 
minicomputers and microprocessor- 
based systems and have the ele- 
ments to make business application 
software work. 

While the differences between 
these implementations and standard 
UNIX are not vast, they are annoying, 
says Robert Marsh, president of 
Plexus Computers, Inc., Santa Clara, 
Calif. “For the most part, the 
differences are small,” he says. “But 
they do have an impact, especially in 
areas such as terminal 1/o,” the 
“shell” portion of the operating 
systems. 

Marsh, however, thinks that for UNIX 
to catch on as a standard, such 
differences should not exist. “We 
don’t want [these changes]; there’s no 
reason for them.” He adds that it is in 
a vendor's best interest to remain 


compatible with a standard UNIx such 
as System 1 if the vendor expects 
application software companies to 
adopt the operating system, one 
important aspect of UNIX’s success. 

A_ standards committee, spear- 
headed by /usr/group, a UNIX users’ 
organization begun by Marsh, is 
working on a standard based on 
System 1. A draft is being readied for 
a January meeting, and Marsh thinks 
a standard based on System 1 will 
emerge. “Once a standard is de- 
fined,” he says, “even those with UNIX 
look-alikes will come into line.” 

A big question still remains: what 
does AT&T intend to do? Although the 
company introduced System ili as a 
commercial product, bringing its 
license fees to a price that would help 
sales of the operating system, an 
overall effort by AT&T is severely 
lacking. 

“Unless Bell makes a definitive 
move to support System Il,” says 
Jean Yates, president of Yates 
Ventures, Los Altos, Calif., “most 
systems will be running UNIX look- 


alikes or nonlicensed UNIx.” She adds 
that Bell must support UNIX by helping 
porting, providing telephone service 
and documentation. Most important, 
though, is a ‘‘cohesive upgrade 
policy,” she says. If Bell does not 
provide support, she asks, what's the 
advantage [to an OEM] of staying with 
licensed UNIX? 

Yates estimates that, by the end of 
next year, about 60,000 UNIx licenses 
could be sold. She compares that with 
50,000 UNIX look-alikes. Those fig- 
ures could change radically, with 
look-alikes nearly doubling in number 
while licensed versions decline, if no 
support from Bell is forthcoming. This 
could hurt system builders counting 
on application-software growth. Fur- 
ther, doing business with AT&T can’t 
hurt an OEM's image, she says. 

“AT&T has just a few months to 
make a clear-cut move with UNIX, or it — 
will lose the market almost totally,” 
Yates says. “UNIX will become a 
generic term for portability rather than 
a solid product.” 


—Larry Lettieri i 
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The Plexus MC68000 implementa- 
tion features a single-board job 
processor with a potential 16M-byte 
physical address space (limited to 
4M bytes in the current 64K RAM 
system), a memory-management 
system with a 4096-page (4K pages) 
memory map and a 4k-byte, 
high-speed cache memory with a 
32-bit path to main memory and a 
DMA path to the Multibus. Memory 
access can be as fast as 45 nsec. with 
a cache hit on the first attempt. 
Access would normally average 150 
to 200 nsec., Groff says. 

Plexus has designed the MC68000 
job processor to accept the forth- 
coming 68010 chip, which will allow 
mid-cycle interrupts and, therefore, 
support virtual-memory implemen- 
tation of UNIX System I. The 


The ACS68000 microcomputer from Altos 
runs UNIX System Ill and other operating 
systems. The MC68000-based product 
accommodates as many as 16 users. 


company does not speculate about 
when its virtual-memory version 
will be available because it does not 
know when 68010 chips will be 
shipped, a spokeswoman explains. 
However, Plexus uses. pre- 
production versions of the chip to 
write the virtual-memory software. 

Altos Computer Systems, Inc., 
which launched its first 16-bit 


microcomputer using an Intel 8086 a 
year ago, has recently announced 
the first in a planned series of 
products that will use the MC68000. 
Company president David Jackson 
explains that the move to the 
Motorola chip does not signal a 
retreat from the 8086, but is an 
expansion into OEM markets. The 
company will continue to support its 
8086 systems and plans additional 
8086-based products, which are 
considered more attractive to com- 
puter retailers and dealers, which 
still account for 60 percent of Altos’s 
revenues. 

Altos’s MC68000 implementation, 
designated the Acs68s000 will in- 
clude a range of available operating 
systems. For the UNIX base, the 
system has UNIX System III and will 


Representative supermicros with UNIX or UNIX-like operating systems 


Company 
Alcyon Corp. 


Altos Computer 
Systems, Inc. 


Callan Data Systems 


Charles River Data 
Systems, Inc. 


Codata Corp. 
CIE Systems, Inc. 


Computhink 


Cosmos Systems, Inc. 


Cromemco, Inc. 


Cyb Systems, Inc. 


Dual Systems Control Corp. 


Fortune Systems 
Forward Technology, Inc. 
Intellimac, Inc. 


Ithaca Intersystems 


Masscomp 
Onyx 


Plexus 
Wicat Systems, Inc. 


Zilog, Inc. 


Product(s) 


AWX workstation, 
APX 16-user system 
ACS68000 family 
(multiuser) 


Unistar 100 workstation 


Universe 68 line (68/05, 68/37, 
68/47, 68/80) 


CTW 300 


CIES 680 family; 680/10 (single user), 


680/40 (16 user) 


HAWK-32, 
HAWK-32E 


CMS516/UNIX System, Ora! 68000- 
based Multibus, XENIX or UNIX 


System One, System Two, 
System Three 


Multibox System 
System 83 family 
Fortune 32:16 
Forward Gateway workstation 
1N/7000 (M,KF,KL) 


8000/510, 8000/810 


MC-500 


8002 (8 user), 
Sundance (5 user) 


P/25/35/40/60 


System 100 (1-32 users), 
System 150 (1-6 users) 


System 8000 family 
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Processor(s) 


10-MHz MC68000, 
2 MC6441s 


8-MHz MC68000 memory 
chip with 4 68451 mem 
mgt. processors 


MC68000 
12.5-MHz MC68000 


MC68000 
MCé68000 


MC68000 
MC68000 


All versions have 
MC68000 and Z80A 


MC68000 
8-MHz MC68000 
MC68000 
MC68000 
MC68000 


Z8002 (with memory 
management) 


2 10-MHz MC68000 


Z8000, 
Z8000 


MC68000 (/35,/60), 
Z8000 (/25,/40) 


MC68000, 
MC68000 


Z8000 


Operating 
system 


Regulus (UNIX System 
Ill-call compatible) 


mgt. UNIX System III, RM/COS operating 
ory system (Ryan McFarland) 


UNIX Version 7 
UNOS (UNIX-like) 


UNIX Version 7 
UNIX System III 


UNIX Version 7, 
UNOS (CRDS) 


UNIX Version 7, System III 
Cromix O/S (UNIX-like) 


UNIX Version 7 
UNIX Version 7 (Unisoft) 
UNIX Version 7 
XENIX (Microsoft) 


UNIX Version 7 (Unisoft, Berkeley 
enhancement), ROS (ADA) 


Coherent (UNIX-like) 


UNIX System III 


UNIX System III, 
UNIX System III 


UNIX System Ill 
UNIX System III, 


UNIX System III 
Zeus (UNIX-like) 
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include portions of the 4.1 BSD from 
Berkeley Software Distribution and 
an Altos-developed menu-driven 
user shell. 

The Altos implementation uses an 
8-MHZ McCé68000 and four 68451 
memory-management chips to su- 
pervise a cache memory. The 
system uses Z80-based intelligent 
V/O controllers supporting as many 
as 16 RS232 channels as well as an 
RS422 interface to the company’s 


¢ User tasks ee * Disk /0 
© System control “wens ape V0 


j 


} 


16M-byte 
virtual 

address 
space 


¢ Address translation 
¢ Read/write/execute protection 


* User protection 
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Altos-net local-area network. A 
Multibus-expansion chassis can be 
added to support a maximum of 16M 
bytes of main memory and expan- 
sion peripherals including SMD 
interface disks and nine-track tape 
drives. 

The system supports as many as 
16 users and is available in 40M- and 
8s0M-byte disk versions starting at 
$14,500 and $16,500, respectively, 
and available early next year. 


Plexus multiprocessor architecture 


© Terminal /O * Data 


Like Plexus, Altos also plans to 
implement a virtual-memory ver- 
sion of UNIX System II, which it 
expects to offer in the first quarter 
of 1983. 

CIE Systems, the Irvine, Calif.- 
based subsidiary of C. Itoh Elec- 
tronics, has fleshed out its line of 
MC68000-based systems with a 
mid-range 680/30 that uses 5¥4-in. 
Winchester disks (MMS, October, p. 
6), and a more standard UNIX 


UNIX is distributed across 3 to 8 
processors. Processors are special- 
ized by function. 
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You'll 
Think 
It’s Magic! 


SUPERMU®X ¢f 


Supermux 600 Series Statistical Multiplexers 


The Supermux 600 Series, Infotron’s new line of statis- 
tical multiplexers that make it easy for you to do so 
much more—you'll think it’s magic! 


They make installation programming easy, remember 
alternate network configurations, grow with you, di- 
agnose network problems, make transmission errors 
vanish and, best of all, they make your big telephone 
bills disappear. 


Supermux 600 Series multiplexers prompt you with 
simple, English language instructions displaying choices 
of speeds, codes, priorities and other configuration para- 
meters on any ASCIl-compatible terminal. Simply keying 
“HELP” provides more details when you need them. 


These remarkable units pay for themselves by con- 
centrating data from up to 32 synchronous and asyn- 
chronous inputs at speeds to 9600 bps over a single 
high speed telephone line or over two lines to two dif- 
ferent remote locations. They include important network 
capabilities like dual trunks, switching and contention 
and end-to-end compatibility with Infotron’s powerful 
790 Network Concentrator. 


The new 600 Series multiplexers are transparent to 
existing hardware and software so they are easily in- 
stalled without requiring network changes. They are 
available in 16 and 32 channel models, both with un- 
believably attractive prices. The new 600 Series from 
Infotron—they make it easy for you to do so much more 
—you’ll think it’s magic! 


HN! Infotron Systems 


First in Performance and Reliability 


Infotron Systems Corporation, Cherry Hill Industrial Center, Cherry Hill, New Jersey 08003 
Telephone: 800-257-8352 609-424-9400 TWX: 710-940-1247 
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implementation, UNIX System III. 
The 680/30 supports as many as 
eight users, and prices start at 
$8900 for a base configuration with 
128K bytes of RAM, a communica- 
tions controller with four serial 
ports and one parallel port, a 
1.6M-byte floppy and a 10M-byte 
Winchester disk. In OEM quantities 
of 500 units, price drops to $5340 
each. 

The 680/30 has a_nine-slot 
Multibus chassis and can be 
configured with 768K bytes of main 
memory, 40M bytes of Winchester 
disk, eight serial ports and two 
parallel ports. 

Warren Blossom, vice president 
of marketing at CIE, says the 680/30 
will appeal to OEMs that wish to 
market a less identifiable product. 
The 7-in.-high desk-top enclosure 
can be used in a standard 19-in. rack 
mount by removing two plastic side 
panels. Another OEM-oriented fea- 
ture is a back panel that can be 
customized with pop-out panels for 
asynchronous communications, rib- 
bon cables and DMA line-printer 
connections. 

The 680/30 features a pop-up card 
cage so that boards can be inserted 
or swapped without disturbing the 
rear-mounted external connectors, 
Blossom points out. 

Like the other CIE systems 
introduced this year, the 680/30 was 
designed in the U.Ss., but is 


NEWS 


MOTOROLA LICENSES UNIX-LIKE REGULUS 


Motorola, Inc., early this month licensed San Diego-based Alcyon Corp.'s 
UNIX-compatible operating system, REGULUS. The MC68000-hosted REGULUS 
software is claimed to run in less than two-thirds the memory required by Bell 
Laboratories’ UNIX, yet offers command and system-call compatibility with 


UNIX V6, V7 and System Ill as well as a superset of UNIX capabilities that 
includes support for real-time processes, file/record locking and multi-keyed 
ISAM. Motorola and Alcyon have also entered a long-term technology-transfer 
agreement to enhance REGULUS with graphics and network support and an 
integral database-management system. 


manufactured in Japan by a consum- 
er electronics division of Hitachi. 
The full line is due in the fourth 
quarter of this year, and all models 
are available with UNIX System III 
(starting in January), Aleyon Sys- 
tems’ Regulus (described as a UNIX 
superset) and Pro IV, a program 
generator. 

General Automation, which 
signed a $50-million contract to buy 
MC68000-based systems from CIE, 
has been readying its own MC68000- 
based products for a fall introduc- 
tion. The first model is said to be 
positioned close to CIE’s 680/10, a 
low-end single-user system, but the 
GA machine may support as many as 
16 users, says Donald A. Heitt, vice 
president of sales and marketing. 
The GA product is expected in 
January, but pricing and more 
specifications were not available at 
press time. 

GA plans to offer UNIX System III 
on its machines and on the CIE 


IBM-compatible portables 
offer smaller footprints 


The wide trail blazed by IBM 
Corp.’s Personal Computer since its 
introduction last year cleared the 
way for many look-alike, add-on and 
compatible products, the most 
recent of which offers a smaller 
footprint for the mobile profession- 
als at whom they are aimed. 
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Two firms—portable terminal 
manufacturer Computer Devices, 
Inc., Burlington, Mass., and start- 
up COMPAQ Computer Corp., Hous- 
ton—introduced IBM PC-compatible 
portable computers within three 
weeks of each other. Both compa- 
nies offer products that cram the 


systems in the spring and will offer 
its products with the Pick operating 
system and the Pro Iv program 
generator. Heitt says the company 
plans to forego the UNIX-like 
Regulus operating system that CIE 
offers. 

Heitt says that the CIE products 
and GA-developed MC68000 comput- 
ers are the first that GA plans for 
expansion into commercial OEM 
markets from its established base in 
technical applications. The initial 
desk-top system will be followed in 
the first quarter of 1983 with a 
desk-high product. Both will be 
built around a Multibus architec- 
ture. Further down the road, Heitt 
says, GA plans to add an MC68000- 
based system to compete in the 
32-bit superminicomputer market. 
That move will give the company a 
range of compatible products start- 
ing with a single-user desk-top 
system to a 32-bit minicomputer. 

—Geoff Lewis 


functions of the IBM PC into a 
smaller, liftable package that at 
base $2995 prices undercut a 
comparably configured IBM PC by 
$500 to $600, depending on the IBM 
PC expansion memory board used. 
The first such product came from 
Dynalogic Info-Tech Corp., Ottawa, 
Canada, which introduced the 
Hyperion portable a few months 
ago (MMS, September, p. 64). All 
three products target the $1-billion 
market COMPAQ sees for hardware 
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CompuStar’s 255-User Controller 
shown with a 96MB Disk Storage System. 


The Best Made Better 


When we unveiled our CompuStar™ 
multi-user terminal system just over a 
year ago, we thought we had created the 
most powerful, lowest-priced multi-user 
computer we would ever manufacture. 
We were wrong. Today, we’ve made 
our best even better! 

Our newly redesigned CompuStar™ 
boasts the same performance statistics 
that made its predecessor such an over- 
night success, plus a host of exciting new 
features. CompuStar users now get the 
added benefits of dual character set ca- 
pability, an expanded library of visual 
attributes including reverse video, un- 
derlining and below-the-line descenders, 
an enhanced disk operating system and 
Microsoft BASIC — all at no extra cost! 
And single-user systems now start at as 
little as $2995. 

There are four types of CompuStar™ 
workstations (called Video Processing 
Units or VPU’s) that can be connected 
into a variety of central disk systems 
with 10 to 96 megabytes of multi-user 
storage. 


Microsoft is a trademark of Microsoft Corporation. Registered trademark of Digital 


Up to 255 VPU’s can be tied together 
to form a massive multi-user network. 
Or, you can start with only a single VPU 
and easily expand your system as your 
processing needs become more sophis- 
ticated. But whether you start with one 
or one-hundred VPU’s, you'll probably 
never outgrow your CompuStar. Un- 
like other systems, you configure the 
CompuStar the way you want 
it. . . connecting any combination of 
VPU’s in a “daisy chain” fashion into the 
central disk system. And since each 
VPU has its own twin Z80 processors, 
its own CP/M* operating system and a 
full 64K of internal memory, (not to 
mention disk capacities of up to 1% 
million bytes), overall system response 
time remains unbelievably fast! And that’s 
a claim most of the other multi-user 
vendors just can’t make. 

Inside our new CompuStar you'll find 
a level of design sophistication that’s 
destined to establish a new standard 
for the industry. A series of easy-to- 
service modular components has been 


Resear 
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engineered to yield the most impressive 
reliability figures we’ve ever seen. But 
CompuStar users are not only thrilled 
with our system’s performance (and the 
miserly few dollars they spent to get it), 
they also have the peace of mind of 
knowing that Intertec’s comprehensive 
customer protection and field service 
programs will insure their total after-the- 
sale satisfaction. 

For more information on what just 
may be the last multi-user microcompu- 
ter you'll ever ( have to) buy, ask 
your dealer today about our all new 
CompuStar™ system. Or, contact us at 
the number and address below. We'll 
gladly explain how we’ve made our 
best . . . even better! 


INTERTEC 
DAIA 
SYSTEMS. 


2300 Broad River Rd. Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 
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and software growing up around the 
IBM PC since 1981. 
Seaforth Lyle, president of CDI, 


Computer Devices, Inc., president Sea- 
forth Lyle says 70 percent of terminal 
applications are portable, and predicts a 
similar ratio for IBM PC-compatible portable 
computers. 
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predicts a healthy market for 
portable computers. “About 10 
percent of applications in the 
terminal business are portable,” he 
says. He expects a similar ratio for 
IBM PC-compatible portable comput- 
ers, which are convenient for 
professionals on the move. “What 
happens at 6 p.m. on a Friday when 
a professional must continue work- 
ing, but can’t take a desk-top IBM PC 
home?” asks Rod Canion, president 
and one of three founders of 
COMPAQ. With his company’s porta- 
ble computer, also called COMPAQ, a 
professional need own only one 
computer, which can be carried to 
and from the office. A user could 
purchase two IBM PCs or an IBM PC 
and a portable unit, but at double 
the expense, he notes. 

The portable units weigh about 
half as much as an IBM Pc. “Our 
equivalent monitor, keyboard and 
base unit weigh 28 lbs., while a 
similar IBM PC weighs about 50 


IBM PC VS. COMPATIBLE PORTABLES 


lbs.,” says William Murto, also a 
COMPAQ founder, serving as vice 
Continued on page 30 


COMPAQ Computer Corp.’s founders (left 
to right), Ron Canion, president, James 
Harris, vice president of engineering, and 
William Murto, vice president of marketing 
and sales, raised $10 million in venture- 
capital moneys and will launch an IBM 
PC-compatible portable computer bearing 
the company’s name. 


Company, product 


Physical size 
(w. x h. x d.) 


Processor, 
main memory 


Display 


Keyboard 


Peripherals 


Operating system 
Price, availability 
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Personal Computer 
20 x 16.5 x 16 in. 
(system box and monitor) 
48 Ib. (with keyboard) 
8088, 64K bytes 
($350 to get 128K bytes) 
640 x 200 dot 
11% in. (monochrome) 


83 keys 

(function keys clustered 
to right) 

320K-byte, 5%-in. floppy 
drive 


PC DOS 


$3125 
now 


Computer Devices, Inc. 
DOT 


17x 8x13 in. 
25 Ib. 


8088, $250 for 32K bytes 
- ($300 for 64K-byte additions) 
640 x 200 and 
1024 x 248 dot 
5 x 9 in. (h. x w.) 


90 keys 

(function keys horizontal 
across top row) 
287K-byte, 3¥%-in. floppy 
drive 

(internal printer can 

be added) 

MS/DOS or CP/M 

$2995 

(with 90-day warranty) 
January 


COMPAQ Computer Corp. 
COMPAQ 


20 x 8.5 x 15.3 in. 
28 Ib. 


8088, 128K bytes 


640 x 200 dot 
Qin. 


IBM-like 

(function keys clustered 
to right) 

320K-byte, 5%-in. floppy 
drive 


MS/DOS 


$2995 
January 
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Dynalogic Info-Tech Corp. 
Hyperion 
18 x 8.5 x 10 in. 
20 Ib. 


8088, 256K bytes 


640 x 250 dot 
Tin. 


84 keys 

(function keys horizontal 
across top row) 
640K-byte, dual 5%-in. 
floppy drives 


MS/DOS 

$4995 

(with built-in 300-bps modem) 
January 


PrintMate 15 


THE MOST ADVANCED PRINTER IN ITS CLASS. 


Good |news for microsystem and personal 
computer users! MP1 offers four wide carriage 
printers with excellence in price and |perfor- 
mance. The |two 7A'’ versions of PrintMate™™ 


150 feature|a factory installed ‘‘SoftSwitch™”’ 


front panel keypad, |with a 4K buffer|on 
PrintMate'™'150 model All and a|I6K buffer 
on model A2. PrintMate'™ 150) models Bt 
and|B2 are factory equipped witha 2K and 
16K buffer, respectively. PrintMate™ 150 
models have an exceptional|set of out- 
standing graphics and font capabilities, 
optional expansion, and other advanced 
features that differentiate the PrintMate!™ 
150 from its competitive rivals |as|the 
superior performer. A bold claim? The 
strong and widespread adceptance of the 
excellent |PrintMate'" 150) is based on 
outstanding user features: 

HIGH SYSTEM THRUPUT— 150 charac- 

ters |per second advanced logic seeking 
impact printing) with an/accelerated print head 
slew rate and turnaround makes PrintMate!™ 
150\a high speed performer, 

WIDE CARRIAGE VERSATILITY —The Print- 
Mate" 150's wide carriage can) accommo: 
date print lines from) 136 to 231 characters 
in length and can easily handle forms from 
3\to 15 inches wide and das long as 31 
inches 

LARGE SELECTION OF PRINT CAPABILITIES 
—The 7x9 dot matrix allows user selection 


of 10, 12, 15 or 17 chatacters per lingh 

or the 11x9 serif font provides document 
quality printing at 1|0 characters per inch. 
**SoftSwitch'’'’” FRONT PANEL CONTROL— 
The PrintMate’™™ 150 A models have Soft- 
Switch" front panel] keypads for externally 
changing forms length, print density, hori- 
zontal and vertical tabs, baud rate and 
character set. A simple “)SoftSwitch'™|’ entry 
will display|the operating mode you have 
selected|and PrintMate’Y 150 responds to 
every entry|with a pleasant tone of confirma- 
tion. With the ‘‘SoftSwitch™™’”, you|can turn 
off the printer—even unplug it—and Print- 
Mate’ 150 will retain every detail in its 
non-volatile memory. The *}/SoftSwitch™ 
may be added to the PrintMate™ B models. 
EXPANDABLE PRINT BUFFER—PrintMate™ 
150 models A2 and B2 have a factory 
installed 1GK buffer. Both the 4K buffer 
model Al and the standard 2K buffer model 
BI \are optionally expanded in increments 

to 16K. The PrintMate’’ 150s expanded 
buffer allows application extensions for high 
speed interleaved printing and spooling, 
greatly improving the host computer's per- 
formance in applications that are |print bound. 
DOWNLINE LOADABLE FONTS—The 
powerful microprocessor based command 
set of the PrintMate’™™ 150 allows aicustom 
character set to be developed in| the host 
computer and) downloaded to any Print- 
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Mate"! 150 model with a/4K of larger buffer; 
GRAPHICS—The standard gtaphi¢s capa- 
bilities |of all) PrintMate™™ 150 models allow 
printing Of up to 6, 120 individually address- 
able dots per square inch|giving exceptional 
resolution for graphics |jand special characters. 
PrintMate"’ APPLICATIONS PACKAGES— 
Turn-key graphics and display fonts can be 
implemented with ah extensive line of MPI 
supported and| maintained AP-PAK™"' appli- 
cations packages providing specialized | fonts, 
custom graphs, tables, and picture graphics. 
Specialized chara¢tefs $uch 4s logos|may be 
easily defined and edited for printing directly 
from your computer! 

CONSIDER THE FEATURES— Only Print- 
Mate" 1/50 offers so many ways to |get your 
message jacross: graphics; display fonts; 
downline} loadable character |sets; high print 
speed; advanced |logic/ seeking; 15 inch wide 
carriage; a variety! of forms and| paper capa- 
bilities jand; Friendly |‘SoftSwitch'’"’ inter- 
action. The PrintMate™’ 150 is |the responsive 
performer that perfectly mates with your 
microsystem of personal computer. With 
prices beginning at $995, itlis evident that 
the PrintMate' 150 is the superior) performer 
in function andi price} 


Micro Peripherals, Inc. 
4426 South Century |Drive 
Salt Lake City, UT 84107 
Phone 1-800-821-8848 


... because no one 
should be an island. 


OFFICEPOWER"™ is the multifunctional computing system 
that bridges those islands to bring office management and 
staff closer together than ever before. OFFICEPOWER 
increases productivity by enhancing communications and 
rescuing your organization from endless hours wasted on 
routine functions and paperwork. 

With the mere touch of a button, you can harness the 
awesome power of OFFICEPOWER to perform a wide 
array of time and money saving duties. In addition to 
complete, full feature word processing capabilities, OFFICE- 
POWER gives you the power to: 


Send, file and recall documents electronically 


Create budgets, conduct financial analysis and fore- 
cast using large electronic spread sheets. 


Automatically check several users’ calendars to 
schedule meetings convenient for all 


Maintain up-to-date lists of names by address, phone 
number and other relevant information 


Access and transmit information from remote loca- 
tions (anywhere there’s a phone) 


Perform more productively by reducing time spent on 
routine functions and paperwork 


OFFICEPOWER runs under the UNIX* system, today’s 
premier operating system for mini- and micro-computers. 
Versatile UNIX adapts to any change in hardware require- 
ments with no change in efficiency, assuring that your 
system will never be obsolete. 

OFFICEPOWER is a product of CCl, designers of Per- 
petualProcessing™, an exclusive concept which ensures 
that your system will virtually never fail. CCl has installed 
over $135 million worth of these “never fail” systems with 
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The PerpetualProcessing” Systems Company 


i 
J 
' 
O Please tell me more about the OFFICEPOWER system. } 
0 | am interested in OFFICEPOWER software only. ' 
' 
i 
' 
' 
, 


Name __ Title 
another $60 million worth on order, for major telephone 
companies in 250 locations. In early 1983, OFFICE- Company = = a. 1 
POWER will be available as a PerpetualProcessing ' 
system. Street : 

OFFICEPOWER is fully expandable to meet tomorrow's City 7 State Zip ‘ 
growing needs. Add to your system as required, with 
configurations ranging from a few to hundreds of ter- Phone( __) : 
minals. Before your needs become major problems, send 
an S.O.S. to OFFICEPOWER and we'll provide the Mail to: Director - OP Marketing 
solutions. Computer Consoles, Inc. 

For more information, return the coupon below or call 1212 Pittsford-Victor Rd. COMPUTER 
(716) 248-8200 today. And let OFFICEPOWER help you M Pittsford, New York 14534 CONSOLES 
Survive these troubled waters. ‘ : : ceiwumaeuin «---- INCORPORATED ® 
*UNIX is a Trademark of Bell Laboratories CIRCLE NO. 17 ON INQUIRY CARD 
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Continued from page 24 


president of marketing and sales. 
He notes that 28 lbs. is not as light 
as he desires. IBM specifications list 
the PC with a monitor, a keyboard 
and a system unit with one floppy 
drive at 48 lbs., while the system 
unit alone weighs 25 lbs. CDI’s DOT 
portable weighs 25 lbs. 

The COMPAQ measures 20 X 8.5 X 
15.3 in (width x height x= depth). 
CDIs DOT is 17 X 8 X 18 in. 
Comparably, the IBM PC system 
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unit box with a display mounted on 
it and without a keyboard measures 
about 20 X 16.5 X 16 in. The 
portables’ tight packaging creates 
unique design challenges for cool- 
ing, power and minimizing interfer- 
ence between peripherals (see 
“Compact portables pose unique 
design challenges,” p. 33). 
Hardware for a basic COMPAQ 
includes a 9-in. bit-mapped display 
with 640- x 200-dot resolution, one 
Control Data Corp. 320K-byte 


minifloppy and an IBM look-alike 
detachable keyboard (see “Compati- 
bility: what does it mean?” p. 30). 
The device has an RGB, composite 
video, television (through an RF 
monitor), parallel printer ports and 
an optional serial port, but does not 
include a printer. An asynchronous 
interface is optional. Forthcoming 
options include internal modems 
and a local-area network connector, 
which will probably connect to the 
Corvus Omninet. 


COMPATIBILITY: WHAT DOES IT MEAN? 


“‘Compatible’ has a very strict 
definition in our terminology,” says 
Rod Canion, president of COMPAQ 
Computer Corp., Houston, which this 
month introduces its first product, an 
IBM PC-compatible portable comput- 
er. “To us, it means software off the 
shelf can be run without modification.” 

That's why COMPAQ chose to 
replicate the iBM Personal Computer, 
which is becoming a standard in some 
Fortune 1000 companies, rather than 
improve on it. He says his company 
did improve on some characteristics, 
such as the display. “18M offers two 
good capabilities, but not on the 
display,” he says. Canion says IBM's 
monochrome display has excellent 
clarity, but no graphics, while its 


graphics board has good color and 


resolution, but poor alphanumeric 
characters that are inadequate for a 
spread sheet. To get graphics and 
high-resolution alphanumerics on the 
IBM PC, users need two adapters and 
two monitors, an IBM spokesman 
says. 

COMPAQ uses a 25-line x 80- 
character green phosphor display that 
has high-resolution alphanumerics 
and graphics on the same screen. 
This is all on one board. A monitor 
with IBM color is an external COMPAQ 
option. 

Another company with an IBM 
Pc-compatible product is Dynalogic 
Info-Tech Corp. Although its Hyperion 
computer runs MS/DOS, some observ- 
ers have criticized the company for 
forsaking compatibility for some 
software, such as VisiCalc, by 
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improving the screen to display 640 x 
250 dots rather than the 640 x 200 
dots on the IBM Pc. “VisiCalc can’t be 
run on the Hyperion because the IBM 
Pc VisiCalc addresses that hardware 
directly and not through the Pc Dos 
operating system,’ says Kathryn 
Miller, Dynalogic customer support 
representative. She adds that Visi- 
Calc can be translated into a 
data-interchange format file available 
with a VisiCalc package. The Hyperi- 
on’s Multiplan spread-sheet package 
can read that file. However, Multiplan 
cannot be reverse-translated, she 
says. Additionally, the Hyperion has 
no expansion slots, but a four-slot 
IBM-compatible expansion chassis is 
planned for late next year. 

While the Hyperion has function 
keys that parallel its display, the 
COMPAQ keyboard is an IBM PC 
look-alike, with function keys clus- 
tered on the right of the keyboard. 
Thus, users can follow IBM PC 
software manuals. Like keyboards 
are important so that professionals 
switching between the IBM PC in an 
office and a COMPAQ at home can 
make an easy transition, says Ben 
Rosen, a partner in COMPAQ's lead 
investor Sevin Rosen Partners, Ltd., 
and publisher of the Rosen Electron- 
ics Letter. “It is probably better to 
place the function keys across the top 
keyboard row so they parallel the 
display’s soft-key indicators, rather 
than to the right, as on the IBM Pc. But 
it's tough for a user of both machines 
to make that keyboard transition.” 

Canion says the inside of the 


COMPAQ computer looks similar to the 
IBM PC, except for the location of the 
screws. The company considered 
using microfloppy drives, but opted to 
remain closely compatible with iBm’s 
Pc minifloppies. 

Rosen emphasizes the need for 
total IBM PC compatibility for peripher- 
als, software, function and looks. 
“There are a lot of ways to improve on 
the IBM design, but if you get caught in 
that trap, you lose compatibility,” he 
says, adding that mSs/pos and an 
8088 alone aren't enough. 

Computer Devices, Inc., Burlington, 
Mass., chose microfloppy drives for its 
DOT portable computers, partially to 
save space. The company does not 
anticipate any major problems with 
that move because major software 
houses appear to be accepting the 
smaller floppy drives, says Seaforth 
Lyle, cp! president. Lyle says it is as 
easy to copy software onto a 3%%-in. 
floppy diskette as onto a 5%-in. 
diskette. Most cb! software will be 
Microsoft compatible, he says. CDI will 
distribute the software on 3%%-in. 
diskettes, and hopes software houses 
will do the same. 

But the immediate conversion is to 
make the IBM PC media compatible 
with the DoT. Lyle says CD! will sell an 
option enabling Pc users to run 3¥2-in. 
media on the Pc. That option, selling 
for $400 to $500, would be important 
if a user had IBM PCs and bDoTs in one 
environment, or wanted to hard-wire 
them. 
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WHICH TWIN 
HAS THE TANDBERG? 


The ergonomic terminal with simplified local editing 
and software controlled operating features. 


If your operators need a stack of man- 
uals and a degree in Computer Science 
to operate your terminals then, chances 
are, you haven't yet heard of the new 
Tandberg Data conversational terminal. 
The Tandberg terminal's efficient, 
“friendly” operating features increase 
productivity and ease the operator’s 
workload while they enhance your dis- 
tributed data processing capability. 

As a full ANSI standard editing ter- 
minal, the Tandberg TDV 2220 allows 
virtually all functions to be performed 
locally as well as from the host. For 
maximum flexibility all functional char- 
acteristics are prompted from easily 
understood “English” menus and may 
be stored in non-volatile memory. 

The TDV 2220 will operate in character, 
line or block mode. Up to eight pages 
of local memory can be recalled and 


amended by page or “window:’ Sixteen 
editing functions allow insertions, dele- 
tions and erasure of characters, fields, 
areas, lines or pages while protected 
and unprotected fields may be defined 
in ten variations for local checking. 
Navigation keys permit quick and easy 
set-up of even the most complex tabular 
forms and PUSH-keys implement data 
strings at the touch of one button. 

Not only is the Tandberg the easiest 
terminal to use, it’s also the only ter- 
minal in the world that meets the 
stringent 1985 German ergonomic 
standard—with tilt, swivel and height 
adjustments, an ultra-low profile, 
detachable keyboard, all non-reflective 
surfaces, an anti-reflex tube, et al. Your 
operators will cheer. 


TANDBERG DATA 


Tandberg Data, Inc. 


In addition to the advanced perfor- 
mance Model TDV 2220 terminal, the 
Tandberg TDV 2200 family includes 
models which emulate the DEC VT 
100/VT 52, Datapoint 3600 and 8200, 
Data General 6053 and D 200, IBM 3101 
and others. Firmware development tools 
and hardware building blocks are also 
available to the OEM who wants to develop 
a terminal with its own personality. 

So why put up with a terminal head- 
ache? The “face” of your computer 
system that the user sees could be a 
Tandberg terminal. Call or write today 
for our new brochure. 

TANDBERG DATA, INC., P.O. Box 99, 
Labriola Court, Armonk, New York 10504, 
Telephone: (914) 273-6400 —Telex 
#137357 Tanberg Arnk. 
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THE CONTROLLER FOR TODAY’S WINCHESTERS. 


Winchester 
(fixed or removable) Popular microcomputers 


SEE US AT COMDEX, LAS VEGAS, NEV., 
NOVEMBER 29-DECEMBER 2 — Booth 364 
CIRCLE NO. 22 ON INQUIRY CARD 
Data Technology Corporation 
2775 Northwestern Parkway 
Santa Clara, California 95051 
Telephone (408) 496-0434. TWX 919-338-2044 
East Coast (617) 275-4044 
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CDI’s four-member DoT family, in 
a base DOT I configuration includes a 
5- X 9-in. Sanyo instrument quality 
display with bit-mapped graphics in 
selectable 640- x 200- or 1024- x 
248-dot resolution and as many as 
132 columns and 25 lines, one Sony 
3¥e-in. microfloppy disk drive that 
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stores 287K bytes per side, format- 
ted, and a detachable keyboard. The 
CRT terminal and printer each have 
their own memory with 32k bytes of 
video RAM on a control board and 
16K bytes of PROM and a 2kK-byte 
buffer, respectively. An additional 
microfloppy drive can be housed 


START-UP COMPAQ HAS PIECES IN PLACE 


yok 


The era of “good idea,” “garage 
shop” start-ups appears to be closing 
as new ventures surface with strong 
business and product plans in place. 

COMPAQ Computer Corp., Houston, 
which enters the IBM PC-compatible 
market for portable computers this 
month with a product bearing its 
name, appears to have laid the appro- 
priate groundwork for growth. Found- 
ed by three former Texas Instruments 
Inc. managers—COmPAQ president 
Rod Canion, vice president of engi- 
neering James W. Harris and vice 
president of marketing and sales Wil- 
liam Murto—CcompPada raised $10 mil- 
lion in venture funds in less than 
seven months. The initial $1.5-million 
infusion was led by venture-capitalist 
firm Sevin Rosen Partners, Ltd., Dal- 
las. L.J. Sevin is a founder and former 
chairman of Mostek, Corp., and a 
former Ti executive, and Ben Rosen is 
publisher of the Rosen Electronics 


Letter. 

COMPAQ Officials quote industry an- 
alysts’ figures showing the personal- 
computer system market will grow 
from $2.3 billion this year to $8.3 
billion in 1986. The IBM PC held less 
than a 5-percent market share this 
year, but will grow to more than 20 
percent in 1986, according to COMPAQ 
information. Within one year, COMPAQ 
says, more than 3000 vendors will be 
selling |BM-compatible or related 
products. As for the portable- 
computer segment, Canion says, 
“The size of the market next year will 
surprise everyone.” 

The company is gearing up to 
handle potential large orders. It will 
use a computer-controlled materi- 
als-requirements-planning system to 
control production and lower costs ina 
26,000-sq.-ft. manufacturing plant in 
Houston. 


internally, as can an 80- or 
132-column selectable thermal CDI 
printer that accepts a full screen of 
CRT information. 

Both the COMPAQ and DOT, like 
the IBM PC, include Intel 8088 
microprocessors and run the MS/DOS 
operating system. The base 128K- 
byte COMPAQ system has five 
IBM-compatible expansion slots. 
Two slots are occupied, one by the 
video display board, and one by the 
floppy disk and printer port. Canion 
says the three empty slots should 
accommodate 90 percent of a user’s 
needs. The IBM PC has five slots, 
with only one free for additions. The 
one slot free applies to an IBM PC 
configuration with 128K bytes of 
memory, monochrome alphanumer- 
ic and graphics/color displays, a 
keyboard, a floppy disk and PC Dos, 
an IBM spokesman says. 

COMPAQ’s 128K-byte RAM can be 
expanded to 256K bytes on the main 
system board. A second minifloppy 
drive is optional. The computer has 
a socket for an Intel 8087 math 
co-processor and an optional asyn- 
chronous interface. The system 
includes advanced BASIC, licensed 
from Microsoft, Inc. Third-party 
vendors can add CP/M-86 or p= 


COMPACT PORTABLES POSE UNIQUE DESIGN CHALLENGES 


Condensing the function of an IBM 
Pc into a small portable package 
poses some unique design and 
durability challenges, especially with 
multiple peripherals housed internally. 

“A lot of technology went into our 
packaging,’ notes Seaforth Lyle, 
president of Computer Devices, Inc., 
which recently released a portable 
IBM PC-compatible computer called 
the DoT. In the DoT, printer motors 
had to be placed near read/write 
heads and a high-voltage transformer. 
The cpi design had to limit electrical 
and acoustical interference between 
peripherals, and provide adequate 
cooling. 


MINI-MICRO SYSTEMS/November 1982 


The company shielded certain 
peripherals from one another, and 
placed the shields to help conduct 
airflow from a small fan throughout 
the unit. 

COMPAQ Computer Corp., which 
enters the market this month with a 
similar unit called COMPAQ, also uses 
a fan to cool its unit, which does not 
house an internal printer. 

cpi's Lyle says the portable 
computers are not as rugged as CDI's 
portable terminals, mainly because of 
the glass CRT. COMPAQ also is 
concerned with durability, especially 
of disk drives. The floppy drives are 
shock mounted, and have rubber 


between them and the metal on the 
holding bracket in three dimensions. 
An additional packaging novelty is 
two external layers for the unit—the 
inner skin is metal to meet FCC RFI and 
EMI shielding requirements, and the 
outer is plastic for aesthetics. 
Durability is a sensitive issue when 
considering Winchester disks, which 
CDI may add to the DoT later. COMPAQ 
also is eyeing Winchesters but does 
not plan to add one this year. 
However, the COMPAQ’s 120W power 
can handle a shock-mounted Win- 
chester disk. Both the DOT and 
COMPAQ are being field-tested, so 
durability remains unproven. 
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system software. 

The IBM PC, by comparison, holds 
64K bytes of information on its 
motherboard and requires an extra 
board to expand to 128K bytes. A 
64K-byte expansion board is priced 
at $350, while a $475, 64K-byte 
board can be expanded to 256K 
bytes in $200 64K memory module 
kit increments, an IBM spokesman 
says. COMPAQ can expand its 
motherboard to 256K bytes because 
the company used 64K-byte RAMs, 
Murto notes. 

DOT’s main memory board also 
handles as much as 256K bytes, 
expandable to 704K bytes via an 
expansion board. Memory is priced 
at about $300 for a 64K-byte 
increment. The product has four 
slots, two of which are free. The 
other two are occupied by one 
memory board with a 64K-byte 
minimum, and one bit-map graphics 
board. Card cages can be added 
through one of the free expansion 
slots. An 8087 math co-processor, 
coupled with a 488 bus, is optional. 
Both the DOT and COMPAQ accept 
any IBM-compatible boards. 

In addition to the 8088, a Z80 
board can be added to DOT to run 
CP/M-2.2 says CDI’s Lyle. CP/M 
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software also can be run by an 
emulator supported under MS/DOS. 
The DOT is available with the z8o or 
the 8088, depending on the operat- 
ing system. The two processors do 
not run together, Lyle says. CDI 
eventually plans to offer Multiplan 
BASIC, Pascal, FORTRAN, COBOL, C 
application generators and a rela- 
tional database from third-party 
software houses. 

The COMPAQ screen has 640- X 
200-dot resolution, the same as 
IBM’s monochrome display. CDI’s 
DOT display is selectable at 640 x 
200 dots or 1024 Xx 248 dots. Both 
the DOT and COMPAQ will have color 
display options, although COMPAQ’s 
base configuration displays eight 
shades of green. 

The high-end DOT Iv, including an 
Intel 8088, 128K bytes of memory, a 
bit-mapped monitor, a keyboard, 
two slots, two microfloppy drives, a 
printer and a communications port, 
MS/DOS, GW BASIC (graphics with 
BASIC), asynchronous communica- 
tions, software manuals, an inte- 
grated printer and controller, a 
300-baud modem, 52 hours of 
time-sharing remote computer ser- 
vice time and a 90-day warranty, 
sells for $3997. CDI offers volume 


and OEM discounts for all four DOT 
models. 

CDI’s portable terminals are 
carried by 20 distributors, which 
CDI hopes to sign for the computer 
as well. The company also has a 
20-person end-user sales force, and 
is discussing distribution with some 
retailers, Lyle says. 

Service will be handled in 30 U.S. 
cities through CDI’s service organi- 
zation. The company has a toll-free 
number so that users can access 
hardware and software specialists 
in its Burlington headquarters. CDI 
is arranging CompuServe access to 
provide computer users with one 
hour weekly of remote computer 
service through CompuServe’s CIS. 
Additional time is billed at the 
CompuServe rate. The company 
also supports pass-through warran- 
ties on the computer, which means 
warranty time is calculated from 
the day an end user receives the 
product, rather than the day it is 
delivered to the distributor. 

COMPAQ will support service by 
distributors or dealers, most of 
which the company hopes will be 
IBM dealers. Both products will be 
available in January. 

—Lori Valigra 


DSD stackable modules give OEMs 
system packaging alternative 


How a system is packaged is most 
often the concern of a system OEM. 
The OEM usually decides whether 
the hardware will appear at the 
end-user site in a black box, under a 
table or mounted in a rack. 

Data Systems Design thinks 
these approaches are well and good, 
but the San Jose, Calif., mass- 
storage subsystem manufacturer is 
betting that system OEMs are ready 
for another look. This month, the 
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company begins delivering a series 
of low-profile, stackable storage 
subsystem and processor modules 
that DSD calls Stacpacks. DSD is 
targeting the hardware primarily at 
the Digital Equipment Corp. Q-bus 
and Intel Corp. Multibus markets. 
But marketing manager Gene 
Banman, says the processor and 
subsystems will be applicable to 
other markets as well. 

What motivated DsD to develop 


the new packaging design was the 
availability of small storage devices 
such as 5¥4-in. Winchester disks and 
5¥a-in. and slimline 8-in. floppy 
disks, says Banman. “None of this 
hardware lends itself well to 
rack-mounting, DSD’s traditional 
packaging approach,” he says. The 
new packages provide the company 
with a product line aimed more at 
commercial customers’ than 
technical OEMs. 
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VISUAL presents ergonomic elegance and 
high performance in a low-cost terminal. 


| 


The VISUAL 50 represents a new 
approach in low cost terminals. Although it 
costs drastically less, it offers the features you expect 
from the high priced units. 

For example, the VISUAL 50 enclosure is ergonom- 
ically designed in light weight plastic and can easily be 
swiveled and tilted for maximum operator comfort. A detached 
keyboard, smooth scroll, large 7 x 9 dot matrix characters and 
—$$$$$___________.- ————  non-glare screen are a few of the many human engineering 


___ FEATURE COMPARISON CHART = =—_|_ features normally offered only on much higher priced terminals. 
a. fs : ] aes if <leat | Sey Another distinctive feature of the VISUAL 50 is its emulation 
| azelting | ANOS | slegier | lelevideo) = Capability. VISUAL 50 is code-for-code compatible with the 
FEATURE __| _80_|_Esprit_ Viewpoint | AOW-5 | 810 |  Hazeltine Esprit" ADDS Viewpoint,” Lear Siegler ADM-3A™ 
Liltand Swivel ______| YES | NO | WO | NO | 80 | and DEC VT-52.’ Menu driven set-up modes in non-volatile 
| Detached Keyboard | Yes | NO | YES | "0 | NO | memory allow easy selection of terminal parameters. 
| N-Key Rollover | YES | WO | YES | NO | MO | And you're not limited to mere emulation. As the chart shows, 
[Audible Key Click | ‘YES | YES | NO | NO | WO | the VISUAL 50 has features and versatility the older, less power- 
| Menu Set-Up Mode | YES | NO | NO | NO | NO _|  fullowcostterminals simply cannot match. 
Status Line | YES | WO | WO | WO | NO | The price of the VISUAL 50? Only $695 list. Call or write for 
|Full 5 Attribute Selection | YES | MO | NO | NO | YES | full details on the latest in the industry's finest line of video 
| Smooth Scroll | YeS | NO | NO | NO | WO | terminals. 
|Line Drawing Character Set| YES | NO | NO | NO | NO | Service available in principal cities through Sorbus Service, 
| Block Mode |-yes | Yes | NO | NO | Yes _| Divisionof Management Assistance, Inc. 
[Insert/Delete Line =| YES | YES | WO | NO | YES | 
|Bi-Directional Aux Port | YES | YES | WO | YES | NO 
{ColumnarTabbing —s|_ YES | YES | NO | NO | YES | 
| Independent RCV/TX Rates| YES | HO | WO | NO | NO | See for yourself 
Answerback User Ss gaat Pe a ES ERT RATS RY Ue Sy HS 
Programmable | YES | Seg | ae ao L "= Visual Technology Incorporated 


540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 
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Data System Design’s modular product packaging allows OEMs to buy the modules 
needed to complete a system and stack them in a way that matches a user's tastes. 


Several modules are available for 
processors and mass _ storage. 
Though DSpD’s market has long been 
disk and tape subsystems, Banman 
says the company had to offer a 
processor module “because we had 
to have a processor box to match the 
storage boxes.” DSD does not 
manufacture the processor board, 
but the processor module will be 
sold with at least one DSD-built 
controller, Banman says. 

Besides a controller, the proces- 
sor package includes a six-slot Q-bus 
or Multibus card cage and five 


RS232 connectors. DSD expects 
OEMs to use DEC LSI-11/02s or 
11/23s, Intel 8086s or Motorola 
68000s as CPUs. Banman says DSD 
may offer an Intel or DEC CPU board 
in the future. 

The controllers DSD will incorpo- 
rate into the processor modules are 
the model 7215 8-in. Winchester/ 
tape-cartridge controller or the 
model 5215 5¥4-in. Winchester/tape- 
cartridge board for Intel proces- 
sors. For the DEC market, DSD will 
offer its models 4140 8-in. floppy 
disk, 8220 5Ya-in. Winchester disk/ 


Color CAD display handles 
VT-100 alphanumeric code 


There’s only so much room on an 
engineer’s desk and in a design 
department’s budget—often not 
enough for each engineer to have a 
high-performance graphics terminal 
for CAD and an alphanumeric 
terminal for coding. But now, 
Megatek Corp., San Diego, hopes to 
meet those price/performance and 
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footprint requirements with its 
Whizzard 1650 terminal, which 
combines high-performance graph- 
ics and alphanumerics functions in 
one package. 

The 1650 is Megatek’s entry into 
low-end CAD/CAM hardware. Graph- 
ics consultant Carl Machover pre- 
dicts that market will grow twice as 


floppy disk, or 8240 8-in. Winches- 
ter disk/tape-cartridge boards. 

For Intel systems, DSD plans 10M- 
and 40M-byte, 8-in. Winchester disk 
modules; a 20M-byte, ¥4-in. stream- 
ing-tape module using the Archive 
Corp. hardware; a 10M-byte, 5Y4-in. 
Winchester disk and Ya-in. tape- 
cartridge drive module; a 10M-byte, 
5¥Ya-in. Winchester and 5¥Y4-in. 
floppy disk module; and an 800K- or 
1.6M-byte, 8-in. slimline floppy disk 
module. 

DEC-compatible systems include a 
10M-byte start/stop tape-cartridge 
drive module (using the Kennedy 
Corp. device) that emulates DEC’s 
TS-11 tape drive; 10M-, 20M- or 
40M-byte, 8-in. Winchester disk 
drive modules that emulate the 
RLO1; and an 800K- or 1.6M-byte, 
s-in. slimline floppy disk module 
that emulates the Rx02. A module 
with a 5M-, 10M- or 20M-byte, 
5¥a-in. Winchester and a 5M-byte, 
5V¥4-in. removable disk-cartridge 
drive is planned for next year. 

Banman says a system using 
5¥a-in. peripherals, including CPU 
boards, I/O boards and memory, 
could sell for less than $10,000. A 
system built with DSD’s 8-in. 
peripheral packaging could be 
priced between $15,000 and 
$18,000. 

—Larry Lettieri 


fast as the general CAD/CAM market. 
The company has implemented 
some bit-slice hardware functions of 
its high-end color raster terminals 
in firmware, which sacrifices real- 
time speed for economy, restricted 
function to 2D and added a true 
alphanumeric overlay that is 
VT-100/VT-52 code compatible. The 
OEM terminal is targeted for use on 
large DEC PDP-11 and VAX super- 
minis, as well as other minicomput- 
ers. Single-unit price is $15,900, 
with discounts of about 30 percent 
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Emulex solves the age-old problem 
of communicating with a DEC computer. 


& a The Stone-Age Way. 


One line per remote termi- 
nal. Slow, noisy voice-grade lines, 
open-ended costs. Port-consum- 
ing, slot-consuming controllers 
for both local and remote termi- 
nals. Expensive custom software. 


The Middle-Ages Way. ee 


Enter remote concentration. | | Me 
Lines and modems reduced. : 
Cleaner, higher baud-rate lines. "he 
Re-transmission solves error-rate & : Ps ra 
problem. Local and remote termi- 3 , 
nals still handled separately. Multi- s = — 
ple controllers still required. 2 — — = ¢ 


The Emulex Way. 

Introducing statistical con- 
centration. Remote concentrated 
lines are handled by a simple, 
low-cost port concentrator. All 
' data is funneled on one cable into a 
STATCON SERIES 21 single MUX port. All those unused 
ports now freed to work local terminals. 
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Emulex announces two complete, software- Proprietary controller firmware handles all 
transparent packaged solutions: STATCON Series the details. You’re backed by proven Emulex 
11 and 21. quality, reliability and support. 

Now you can connect up to 64 remote and Communicate with Emulex today. Phone toll- 
local terminals through just one single-slot com- free: (800) 854-7112. In Calif.: (714) 557-7580. Or 
munications controller. No expansion chassis. write: Emulex Corporation, 2001 E. Deere Ave., 


No extra power supplies. No upgrade Santa Ana, CA 92705. 


to a new computer needed. DH11 
and DZ11 emulations available. | J . 
Eins eee 
‘ : The genuine alternative. 
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DEC and UNIBUS are registered 
Trademarks of Digital Equipment Corp. 
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for quantities of 200 units. 

Key to the 1650’s $15,900 basic 
price is reliance on an 8-MHz Intel 
Corp. 8086 microprocessor to han- 
dle communications, memory man- 
agement for as much as 256K bytes 
of display-list RAM, graphics proc- 
essing and vector setup. Firmware 
functions such as polygon pixel fill 
and coordinate translation are 
stored in as much as 64K bytes of 
EPROM. A hardware digital vector 
generator performs screen edge 
clips for viewporting and achieves 
write rates of 270 nsec. per pixel. 
Viewable resolution on the 19-in. 
monitor is 640 X 480 pixels at 47-Hz 
interlaced or 60-Hz noninterlaced 
operation. The monitor can be tilted 
20°. Four bit planes and a 12-bit 
programmable look-up table pro- 
vide 16 colors from a palette of 4096. 

The product’s 8085-based key- 
board with palm rest is said to meet 
German ergonomic specifications. 
Modeled on the vT-100 keyboard, it 
features 16 programmable function 
keys with lights, five cursor control 
keys, a 14-key numeric account- 
ing pad and an audible bell. A 
joystick and three programmable 
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valuator dials are optional. 

Optional input devices supported 
include a light pen—capable of 
character resolution and of return- 
ing xy coordinates directly to a user 
or to the pick firmware—and an 
RS232 data tablet. Output is 
through a Centronics-compatible 
interface to hard-copy devices or via 
a video RGB interface to camera 
systems. The graphics and charac- 
ter overlays can be spooled sepa- 
rately. 

Despite all these functions, the 
1650 is not for all graphics 
applications. Megatek president 
Peter Shaw says the 1650’s single- 
buffered output design—unlike a 
double-buffered design in which one 
image can be displayed while the 
next is written—makes it unsuit- 
able for real-time dynamics, for 
example. But, he says, the 1650 will 
be strongest in IC-mask, custom 
gate-array-design, electronic- 
schematics and Pc-board-routing 
applications. 

For such applications, circuit 
functions—components such as flip- 
flops and NAND gates—need be 
defined only once as subroutines 


and then called from various screen 
locations as needed, which con- 
serves display-list memory, ex- 
plains Megatek senior project 
engineer Jeff Ponsor. Ponsor says 
the 256K bytes of display-list 
memory can logically support any 
combination of as many as 4095 
component types (subroutines) and 
layers (segments), although memo- 
ry will probably run out at about 
1000, he says. 

James Warner, president of 
graphics software vendor Precision 
Visuals, Inc., says that 1000 
segments or subroutines is suffi- 
cient for most purposes. But he 
questions whether the 1650’s 4K xX 
4K virtual display space is sufficient 
for elaborate electronic layouts. The 
competitive Hewlett-Packard Co. 
HP2700 color raster terminal offers 
32K xX 32k. “That might be 
overkill,” says Warner, “but many 
film recorders and plotters have 
resolution that fine.” 

The HP and new Megatek 
terminals both use firmware to do 
local transformations (rotate, scale 
and clip) as does the competitive 
Tektronix, Inc., 4113. Such func- 
tionality is often used in CAD—for 
example, a NAND gate can be 
rotated on the screen to the correct 
orientation. 

But Mark Reiss, product line 
manager for the competitive Ram- 
tek Corp. 6200 series of terminals 
questions the efficacy of local 
coordinate translation without spe- 
cial-purpose hardware. A micro- 
processor is too slow, he says. “Our 
philosophy is that if you can’t do it 
quickly, you’re better off doing it in 
the host and sending it back to the 
terminal via a fast parallel inter- 
face,” says Reiss. 

But Megatek’s Ponsor notes that 
local transformations cut the 
amount of information that passes 
to and from the host over the 
relatively slow serial interface used 
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“BUT CAN YOU 
BELIEVE THEIR 
NEW LOW PRICES?" 2 


NEVER CONSIDERED 
EMULEX ON PRICE. 


Consider the products and prices below: 


You'll soon see that Emulex is as unbeatable on price as we are in quality and perfor- 
mance. Included are two new Winchester disk controllers with remarkably high performance 
and reliability (MTBF over 70,000 hours). 

All Emulex Q-bus tape and disk controllers have the same microprocessor architecture 
and all the key features of our PDP-11 and VAX-11 products, including error correction, micro- 
diagnostics, and software transparency. Price our performance. Write or call: Emulex Corpo- 
ration, 2001 Deere Ave., Santa Ana, CA 92705; (714) 557-7580: TWX 910-595-2521. 

Outside Calif.: (800) 854-7112. 


tn Europe: Emulex Corp., 10th floor, Cory House, The Ring, Bracknell, Berkshire, England. Telephone: 0344-84234; Telex 851-849781 


Put big SMD drives on your 
LSI-11. 

Links Q-bus with 1-2 SMD- 
type drives. Software transparent 
& media compatible with DEC 
RMO2, RMOS5, RPO6. Features 3- 
sector data buffer, 32-bit ECC, 
up to half a billion bytes capacity. 
Over 1500 units in service! 


*Price each in 100 quantities. All Emulex 
disk, tape, and communications products 
can be combined to reach quantity price 
breaks 


Low cost for smaller-sized disks. 


Single quad-board inter- 
faces LSI-11s to 8" & 14" SMD 
hard disk drives. Same great 
SC01-level performance in most 
applications. Software transpar- 


ent. Full 32-bit ECC, self-test, 512- 


word bootstrap, real-time clock 
control, and bus terminators. Mix 
and match drives on one con- 
troller. 72,000 hours MTBF! 
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Q-bus embedded dual-density 
tape controller. 

Handles all open-reel 
half-inch tapes — 800/1600 bpi, 
operating at 12.5-75 ips. Com- 
patible with DEC’s TU10/TM11 
Daisy-chain up to 4 drives. Firm- 


New! ANSI interfacing for 8" 
Winchesters. 

Supports up to 8 drives per 
single quad-board controller 
Fits into any single LSI-11 back 
plane quad slot. Same design 
performance, and high reliability 


as the SC02 ware includes a self-test and 
extended diagnostics. Fully 
embedded 

See us at COMDEX, Booth #1287 
Ss Se aeaay 
EMULEX 
e e 
The genuine alternative 
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Three little letters 
that make _ 
three big companies 
very, very, very 
nervous. 
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€ 
Makers of the IST-86.™ 


—nervous. And no wonder. 
It does more work. In 
less time. With more effi- 
ciency. In less space. With 
more capability. At less cost. 
And more. 


It's more versatile. 


With multi-user and 
multi-tasking capabilities, 
each IST-86 allows any com- 
bination of up to six separate 
terminals or printers to be 
connected. This means that 
a broad range of business 
functions such as General 
Ledger, Accounts Receivable, 
Payroll, Inventory and 
Word Processing can be 
performed simultaneously. 
And without waiting. 


It's more expandable. 


With add-on capabilities 
through six serial ports, 
the IST-86 grows as you 
grow. Infinitely. Economically. 


It's more adaptable. 


With desktop propor- 
tions the IST-86 microcom- 
puter gives you lots of 
capability in very little space. 


It's more readable. 


With a 15’’ amber phos- 
phor screen, you can see more 
with less strain. And even 
choose from a 25 x 80 or 25 x 
132 character format. 


It's more practical. 
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The business computer sys- 
tem that makes the makers of the 
other business computer systems 


With the fastest 5-1/4’’ hard 
disk on the market, complete back 
up takes less than eight minutes. 


It's more reliable. 


With up to one mega-byte The IST-86. 
of error-correcting memory, the So much more. For so 
IST-86 detects and corrects small | much less. 


errors before they become big 
mistakes. 


It makes automating your 
business very, very, very attractive. 


Interactive Digital 
Systems Equipment 
Technology IBM Burroughs — Corporation 

Feature IST-86 $/34 B20 DEC 11/44 
16-bit processor Std. Std. Std. Std. 
Multi-user Std. Opt. No Std. 
Multi-programming Std. Opt. No Std. 
Hard disk 10MB Std. 8.6 MB Std. 8MB Std. 20MB Std. 
Tape backup Std. No Opt. Opt. 
Floppy disk No Std. Std. Opt. 
Standard memory 128KB 32KB 256KB 256KB 
Maximum memory 1024KB 256KB 1024KB 1024KB 
Single desk top unit Std. No No No 
Memory Speed 300ns 600ns Unkn. 480ns 
Memory ECC Std. No No Std. 
15” screen Std. No Std. No 
Cost $12,995 $18,465 $20,460 $46,000 
Extra cost ifems lang. os, lang. lang, opts. lang, opts. 


Price of each system configured to 128KB RAM, 6 serial ports, 4 user terminals, 1OMB 
hard disk, tape backup: 
$14,495 $33,205" $32,750? $54,0002 


18.6MB disk drive, no tape, floppy 
backup 

28MB disk drive, no tape, floppy backup, 
network configuration, 256KB RAM 

| $20MB disk drive, no tape, disk pack 

~ backup, 256KB RAM 


Interactive Systems Technology, Inc. 
5259 N. Tacoma Ave., Suite 11 
Indianapolis, IN 46220 

(317) 253-5760 


It's more economical. 


With a price/performance 
ratio that’s better than Burroughs, 
better than Digital Equipment, and 
better than IBM. 


See us at Comdex Fall '82— | 
IST Booths 487 and 489. 


The closest competition isnt even close. 
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Digital 
vector 
generator 
(DVG) 


Host port 
(serial) 
RS449 or 
RS232 
19.2K 
baud 


Centronics 
parallel 
port 


Keyboard 
(serial) 
port 


Hard-copy 
output 
device 


8085- 
based 
keyboard 


Tablet 
and/or 
light pen 


in remote terminal locations, such 
as an engineer’s office. 

Chromatics, Inc., Tucker, Ga., 
markets the $20,000-plus CGC 7900 
workstation that Megatek president 
Shaw sees as a competitor of the 
1650. Don McKinney, director of 
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Video 
RGB 


= Monitor fF 
controller 5 


Character 
RAM 


Character 
overlay 
pe use) 
Video 
timing 


256K x 8 
display list 
RAM 


EPROM 
64k bytes 
8259 
interrupt 
controller 


product marketing for Chromatics, 
says the 7900 does not support local 
display-list processing or transfor- 
mations. “Display-list processing is 
merely a way for older software 
written for stroke writers to 
migrate to color graphics,” he says. 


He notes that newer software, such 
as that used on 7900s throughout 
Bell Laboratories for Ic design, 
does not use display lists to draw. 
But he admits a demand for local 
display-list processing exists; some 
customers of Chromatics have 
written software to support it. 

Ponsor notes that although the 
higher end 7000 series Megatek 
terminals are still an order of 
magnitude faster at display-list 
processing, software compatibility 
with the 7000 series terminals 
provides an upgrade path for 1650 
users. That is a key strategy in 
Megatek’s marketing. “The common 
link is Megatek’s Wand software,” 
says Ponsor, “which lets the 
application programmer specify 
vector-drawing commands and 
takes care of everything below 
that.” 

Ponsor emphasizes one last at- 
traction offered by the 1650: its line 
analyzer, which displays all commu- 
nications traffic between the 1650 
and the host in a separate screen 
window in single-step or multiple- 
breakpoint mode for software 
debugging. 

“We got the vT-100 overlay and 
line analyzer up first, and then used 
the 1650 to write the 1650’s 
software,” says Ponsor. “I just don’t 
know what we would have done 
without that line analyzer.” 

—Kevin Strehlo 


Intel’s 16-bit microcontroller aimed 
at high-speed, real-time markets 


It seems Intel Corp.’s 125- 
percent solution has produced the 
desired results. The company’s plan 
to improve corporate productivity, 
aimed at getting new products out 
the door, has resulted in several 
significant introductions over the 
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past year, not the least of which 
were the iAPX 286 and 186 
processors and a line of microcom- 
puter systems. 

Now, the Santa Clara, Calif., 
company plans to begin delivering 
the 16-bit, single-chip 8096 micro- 


controller, the latest member of a 
controller family that includes the 
ubiquitous 8048 8-bit component. 
With the 8096, Intel executives say, 
the company will attack process 
control, robotics and telecommuni- 
cations—high-speed, real-time ap- 
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Why is it called the Electronics Industry, 
when there's more Plastics than Electronics? 
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Plastics have become the dominant material in the Ribbon Cartridges—Our own high-yield matrix, direct 


industry. Why? Because plastics provide the most cost- replacements for RICOH, EPSON MX 80, and C-ITOH, 

effective packaging material for electronics and computer and four-color ribbon. 

systems. Media Packaging— Removable disk packs and cartridges, 
For over 35 years, Data Packaging has worked with tape reels and self-threading cartridges, and tape 

OEM's to develop innovative solutions for new applica- cassettes. : vee 

tions, redesigns, and product enhancements. Today, Data © Computer Accessories—Dictation cassettes, tape reel and 

Packaging is a worldwide company with vast material ex- removable media storage units, and floppy disk boxes. 

gp cel financial strength, and manufacturing i a For more information on how Data Packaging can help 
Data Packaging can integrate your electronics with you package your electronics or computer systems, call, 

these proven plastic-forming techniques: write, or circle the number below. 


C) Injection Molding 
CJ Structural Foam 
C) Blow Molding 


C) Extrusions ©) Data 
(1) Vacuum Forming [DACKAGING 


Data Packaging has product experience in: 


Structures/Components—CRT housings, keyboards, oe Corporation 
peripheral enclosures, and internal and structural Cambridge, MA 02139 
supports. (617)868-6200 TWX 710-320-0885 
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Your choice for industry 


Introducing the very small 
DEC® compatible 51/s” 
Winchester microcomputer 


Microcomputer selection is more 
than CPU and memory choices. SMS isa 
leader in integrating software, peripherals, 
and packaging into reliable microcomputer 
systems. Now SMS extends its micro- 
computer product line to give you an even 
wider choice!! 


A CAPACITY CHOICE. Choose the 
MDX series 51%” Winchester microcom- 
puter with up to 15 Mbytes of storage, or 
choose the DSX series 8” Winchester 
microcomputer which can be expanded 
to over 75 Mbytes! An 8” floppy for backup, 
software updates, and data interchange 
is also included. 


A CONFIGURATION CHOICE. 
Choose DEC’s LSI-11 Q-bus architecture 
or the IEEE 796 Multibus architecture. 
Industry standard single board computers 
such as the LSI-11/23, 8086 Multibus, 
Z8000 Multibus and M68000 Multibus are 
plug compatible with SMS’ MDX and DSX 
series products. MDX configurations 
support over 1 Mbyte of memory while 
DSX configurations support over 3 Mbytes! 


A SOFTWARE CHOICE. Choose 
industry standard software like single 
user operating systems CP/M-86 or RT-11 
or multi-user multitasking iRMX-86 or 
RSX-11M. Software compatibility between 
MDX and DSX is guaranteed! Industry 
standard DEC and Multibus operating 
system software run a wide variety of 
application software. DEC application 
development software includes TSX (a 
multiuser RT-11), RTFILE data base 
management, WP SATURN word proces- 
sing, Dynix (based on Unix V7.0), and 
VENIX (real time UNIX). 


A PACKAGE CHOICE. Choose 
the compact MDX or the larger DSX 
package. The MDX weighs only 40 Ibs, 
measures 11.2”H by 9.5”W and has a four 


=e 
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quad slot Q-bus or five slot Multibus 
backplane. The DSX weighs only 80 Ibs, 
measures 10.5”H by 17.5"’W, and has 

an eight slot Q-bus or Multibus backplane. 


STANDARD FEATURES. Some 
features are standard, such as: State-of- 
the-art controllers with ECC, automatic 
error retry, Winchester flaw management, 
and up to 427 Kbytes/sec data transfer; 
DEC, INTEL and IBM floppy format 
compatibility; convenient “Minute- 
per-Megabyte” Winchester image backup; 
modular construction, minimal parts 
count and on-board diagnostics; and, of 
course—SMS field proven system reli- 
ability. 


entific Micro Systems, Inc. 
777 E. Middlefield Road 
Mountain View, California 94043 
_ (415) 964-5700 


AUTHORIZED SMS DISTRIBUTOR FOR DEC 
'Q-BUS PRODUCTS: FIRST COMPUTER 
CORPORATION (312) 920-1050 


-SMS SALES OFFICES: 
Phoenix, Arizona (602) 978-6621; 
' Boston, MA (617) 246-2540; Atlanta, Georgia 
(404) 296-2029; Morton Grove, Illinois (312) 
| 966-2711; Yorba Linda, California (714) 993-3768. 
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FOR SERIES/1: 
NOW GET MORE FEATURES 
FOR YOUR MONEY. 


Extensive diagnostics, 
even “self-test on power 
up” for easy servicing. 


Remote Technical 

Assistance gives you : 
fast problem-solving. Full character set: 
upper/lower case plus 
business graphics. 


With thin digital 
cable, easy, low-cost 
connection lets displays Keyboard choice: data 
be 4000 feet from CPU. entry or typewriter style 
with numeric pad and 24 
function keys capability. 


4979-compatible 
without software 
modifications. 


Attach your Series/1 to Control Data Display Stations. 


Should you choose your minicomputer because of the Best of all, these displays are ready to go to work 

peripherals available for it? Take a look at our cost- for you right now. The attachment controller card is 

effective, user-friendly Certainty® miniperipherals for included, ready for immediate connection to the I/O 

the Series/1. bus—just like all Certainty Products. And 
Case in point: the Certainty 610 Series external cable connections make 


Display Stations. First, there’s the ease and 
economy of connecting 
them with ordinary digital 
cabling, not bulky video 
cable. Then you get a choice 
of keyboards, either 
typewriter-style or data 
entry. 


You get all the features 
you really need ina 
terminal—and more—at lower cost. 
Easy-on-the-eyes screen with inverse video. 


installation and removal easy. 


Next benefit: the support you get 
from Control Data. More than 
5000 Customer Engineers help 
make sure that Certainty mini- 
peripherals live up to their name. 


Make increased effectiveness a 

Certainty. 

No matter how you're using your 
Series/1, there’s a Control Data 
miniperipheral that'll pay off for you in 


Highlighting. Full-screen edit. Upper and lower case. price and performance. 
Business graphics. Add automatic tabbing and RTA Call today for more information, toll-free: 
(Remote Technical Assistance). 800/328-3390. 


(25) CONTROL DATA 


Addressing society’s major unmet needs 
as profitable business opportunities 
CIRCLE NO. 29 ON INQUIRY CARD 
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plications traditionally dominated 
by board-level hardware built with 
TTL logic and bit-slice technology. 
The company also expects the 8096 
to find use as a control mechanism 
for high-speed peripherals such as 
printers and Winchester disk 
drives. 
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The market for the 8096 is 
considered small. Intel’s microcon- 
troller operation marketing manag- 
er, Joe Baronowski, says sales are 
expected to be “in the thousands of 
units.” He hopes, however, that by 
1985-86, the market will explode to 
5 million to 10 million units. 


Competitively, Intel stands some- 
what alone in the market. “We think 
we're a year or two ahead of our 
competitors,” says Baronowski. He 
believes other semiconductor ven- 
dors will focus on the 16-bit 
microcontroller market very soon, 
however. Texas Instruments Inc.’s 
16-bit 99000, introduced last fall, 
appears to be the nearest competi- 
tor to the 8096. National Semicon- 
ductor Corp. plans a_ single-chip 
version of its NS16000, the NS16010, 
although it’s not due for another 
year. Motorola, Inc., and Mostek 
Corp. are said to be jointly 
developing a single-chip controller 
for the Mc68s000 family. 

The 8096 has 8K bytes of ROM and 
a 232-byte register file RAM. The 
device supports 8- and 16-bit words 
as well as 32-bit double words via an 
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instruction subset. It has 64K bytes 
of memory address space, and its 1/0 
includes an eight-level priority- 
interrupt structure, analog input, 
full-duplex serial 1/o and 40 parallel 
1/0 ports. It also includes an on-chip, 
eight-channel, 10-bit A/D converter. 
Implementing these functions usu- 
ally requires many chips. 

Intel says the 8096 can considera- 
bly reduce parts counts in most 
applications. Any control applica- 


NEWS 


tion that has used multiple chips is a 
candidate for the 8096, Baronowski 
says. One result of the diminished 
chip count is a smaller PC board than 
previously required. Both the 
reduced parts count and the smaller 
board contribute to a reduced price 
for most applications. The 8096 will 
sell for $15 in quantities of 10,000 
when production volumes are 
reached in early 1983. Multiple 
chips performing a similar function, 


1024-word 
program 
memory 


event counter 


reference 


4096-byte 

program 

memory 
(8051 & 8751) 


Oscillator 
and timing 


64K-byte bus : 


Programmable 1/0 


expansion 
control 


Interrupts Control 


data memory 


Parallel ports, 
address/data bus in out 


27 
1/0 lines 


Counters 


2 16-bit 
timer/event 
counters 


128-byte 


Programmable 
serial port 
© Full-duplex UART 
* Synchronous shifter 


Serial Serial 


and I/O pins 


Microcontroller architectures from Intel Corp. have grown more complicated since the first 
such component was introduced six years ago. The 8-bit 8048 (above), head of Intel’s MCS-48 
family, has 1024 bytes of ROM and 64 bytes of RAM. There are 27 I/O lines. A CPU redesign 
resulted in the 8051 (below) about four years later. Still an 8-bit processor, the 8051 includes 
a CPU that can address 128K bytes of program and data RAM, 4K bytes of ROM, 128 bytes 
of RAM and 32 I/O lines. There is also a pair of 16-bit event counter/timers and a full-duplex 


serial interface. 
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Baronowski adds, could sell for as 
much as $50. A bit-slice implemen- 
tation of comparable functions— 
considered to be at the upper end of 
8096’s ability—would be priced 
much higher, Baronowski says. 

The s8096’s low price may be 
attractive to peripheral-controller 
designers, especially those planning 
Winchester disk drives. A single- 
chip controller could substantially 
lower the prices of these mass- 
storage devices. Disk drive industry 
observers, however, express mixed 
reactions. 

“Reducing the chip count and, 
therefore, the size of a PC board 
would necessarily drop the price of a 
stepper motor or voice-coil control- 
ler,” says Newark, Calif.-based disk 
drive industry analyst Andrew 
Roman. He questions the effect a 
16-bit device would have on the 
overall design of such a controller, 
however. “While the device would 
reduce chip count in some areas, it 
might increase it in others,” he 
speculates. More support chips 
might be needed because of the 
8096’s complexity compared with a 
similar controller built with an 8-bit 
device such as the 8048. 

Disk drive controller consultant 
Dick Oswald also questions the 
efficacy of using the Intel chip in 
disk drives. “In general, micro- 
processor technology is not very 
useful in high-performance disk 
actuators,” he says. The limitations 
of using a processor in such 
applications is speed. It’s not 
practical to compute the motion of a 
voice-coil actuator each time the 
head is repositioned, for instance. 
he points out. The best actuator 
controllers have been implemented 
using combinations of ICs and analog 
components, he adds. He _ sees 
devices such as the 8096 useful as 
interface controllers for reading or 
writing on a disk and_ similar 
functions. But the 8096 will not 
have a considerable impact on 
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Name one 
miucrosystem wi 


= multi-user capability 
= a real-time operating system 
= 1 MIPS performance 
# integrated disc storage 
= 3-D interactive graphics software 
= 4.27 Mbytes/second I/O bandwidth 
m12interfaces _ 
= memory expandable in 128kb, 512kb 
or 1Mb increments 
= data base management software 
= powerful networking capabilities 
# a starting price of just $8,021. 


with 


This 


is the one. 


The HP 1000 Model 6. 


You'll be amazed at how much you can 
do with such a little computer. Because 
the HP 1000 Model 6 is only small in 
size and cost. When it comes to per- 
formance, it’s another story. 

By using our range of plug-in cards, 
you can easily put together a wide vari- 
ety of configurations. You could, for 
example, plug in 8 terminals, 12 instru- 
ments, a plotter, printer, hard discs, 
machine tools and communications 
links with other computers—and have 
them all running at the same time. 
Mostly because of the way our multi- 
tasking operating system —RTE— 
takes advantage of the hardware, and 
delivers big system power. As a result, 
we can give you virtual memory capa- 
bility. Dynamic memory positioning. 
And multiple real-time ways to sched- 
ule programs — by event, time, or oper- 
ator. Not bad for a system that starts 
at only $8,021. 

And because it’s a complete system, 
you don’t have to hassle over compli- 
ance with the increasingly tight RFI 
regulations. Or go through all the 
paperwork it takes to get UL* approval. 
Or lie awake nights worrying whether 
the hardware and software will work 
together. When you use the HP Model 
6, all those problems are behind you. 


Prices U.S.A. list in OEM quantities of 100. 


Even better, the architecture and oper- 
ating system give you so much flexi- 
bility that you can fine-tune our micro 
to your application as if you’d built it 
yourself. 
It’s so fast 
it makes you faster. 

To get 1 MIPS performance, you’d ex- 
pect to have to pay for a much more 
expensive minicomputer. But that’s the 
kind of speed we're talking about in the 


This is one microcomputer 
with real multi-user capability. \ 


HP Model 6 microsystem. So you don’t 
have to spend time optimizing your 
applicaiton. And with all the system 
integration, government testing, and 
government approvals already taken 
care of, you can get your system to 
market a lot faster. 

With high-speed Direct Memory 
Access (total I/O bandwidth up to 4.27 
Mbytes/second) and a powerful mem- 


@ 


Includes A600 processor, 128 Kb memory, RTE-A.1 license, 


dual minifloppy drives, 2623A graphics terminal. 


ory system, you're really flying. And 
our wide range of interfaces gives you 
12 ways to communicate with the out- 
side world. There’s even an I/O proces- 
sor built into every single interface. 
This takes a big load off the CPU, free- 
ing it for more important tasks. By dis- 
tributing intelligence in this way, our 
micro turns in macro performance. 


A growth path 
that’s easy to follow. 


HP offers the widest range of instru- 
ments and peripherals to fit into your 
system. They were all made to inter- 
face easily, and stand up to a lot of 
hard work. 

And since the Model 6 is based on 
our A600 processor, it’s easy to up- 
grade. Just move up to our A700 with 
optional floating point hardware and 
microprogramming. Both processors 
are 100% software compatible. That’s 
another powerful argument in favor of 
HP microcomputers. And our com- 
petitive pricing discounts are another 
example of our commitment to OEMs. 

For more information about the HP 
1000 Model 6, call your local HP sales 
office listed in the white pages of your 
telephone directory. Ask for a technical 
computer representative. Or write for 
our OEM Information Kit to: Hewlett- 
Packard, Attn: Joe Schoendorf, Dept. 
08152, 11000 Wolfe Road, Cupertino, 
CA 95014. 


HEWLETT 
PACKARD 


TCG-209 
HPTC-170 


Choice of integrated terminals 
with graphics, forms, scientific character sets, 
large characters, protected fields 
8-channel multiplexer 
allows connection of 8 additional 
terminals, all managed by RTE 
Optional hard-copy graphics 


HP-IB card 

for connection 

Integrated graphics to hundreds 
display, driven by CORE- of greene 


compatible software 


512kb 


Pig. Tee Wad), memory on 
Fig, eS ae aa al a single card 
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=, * Parallel card 
. for easy interfacing 
DS/1000 —IV network interface 
Choice of keyboards with 
optional ‘soft keys; numeric 
keypads, and international 


character sets" = 
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It doesn’t really matter which tune you call, 
either. 

Because we know what sounds good to you. 

Availability. In volume. 

Quality. Inherent. 

And support. In the day-to-day business of 
doing business together. 

We know you've heard all that before. And 
it sounds like something a lot of companies 
might say. 

But while that’s true, so is this. 

During Quantum’s first year in business, we 
captured 6% of the 8’OEM Winchester 
market. This year we expect to top 25%—make 
that 50% if you just count the higher capacity, 
low cost segment. And our uel year should be 
better still. 

We've also been able to deliver without 
missing a beat. Thanks to our foresight in design- 
ing the Q2000 product family so it could be 
manufactured easily, quickly and in large volume. 
(We also have a new manufacturing facility that 
lets us build as many as 600 drives a day. ) 

Building our drives the way we do is one of the 
reasons we ve been so competitive. And building 
them into your small business systems can do the 
same for you. Because you'll be able to pass on our 
superior price/ performance to your own 
customers. And when your needs change, say, 
from 8” to 544", you won't even have to change 
the name on the P.O. 

So let’s make music. 


All you have to do is plug us in. 


Quantum Corporation, 1804 McCarthy Blvd., 
Milpitas, California 95035. Eastern Regional 
Sales Office: Salem, New Hampshire 
(603) 893-2672. Western Regional Sales Office: 
Santa Clara, California (408) 980-8555. 
International Sales Office: Milpitas, California 
(408) 262-1100. TWX: 910 338-2203. 
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THE WINNING COMBINATION. 


UNIX. MULTIBUS. 68000." 
IN ONE MICROCOMPUTER! 


-_ On? e 

«, And its here right now! 
OEMs, system integrators, marketing people — 

your “dream CPU” just became a reality. 


The CMS/UNX microcomputer. 


Need a system? Subsystem? Board-level 
product? We offer them all with this dynamite 
CPU which combines today’s most ad- 
vanced technologies. 


Just look at these features. It simultaneously 
supports up to 16 users and 32 separate pro- 
grams while speaking “C," Pascal, FORTRAN 
or COBOL. 


It offers up to 40-MB (hard-disk) and 1-MB 
(diskette) storage —and reserves five board- 
slots for system expansion and upgrading. 


High-demand software includes screen 
editor, 140 utilities, compilers for program- 
ming and access control. 


The CMS/UNX also gives you sophisticated, 
yet easy-to-use, program-development tools, 
rapid file transfer, data backup and strong 
hardware/software support. Custom design 
is available for volume orders. 


For winning combinations, come to COSMOS. 


*UNIX is a trademark of Bell Laboratories, Inc. 
**MULTIBUS is a trademark of Intel Corp. 
***68000 is a trademark of Motorola Inc. 


\“S Winning combinations. 
eS COSMOS SYSTEMS, INC. 


A SUBSIDIARY OF C.M. TECHNOLOGIES, INC. 


525 University Avenue, Palo Alto, CA 94301 
(415) 326-9150 
TELEX: 334417 CABLE:CHIMINGCO 
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positioning functions, especially for 
voice-coil actuators, Oswald _ be- 
lieves. 

Although Intel says the 8096 will 


NEWS 


provide high throughput in periph- 
eral-control applications, the com- 
pany has not yet looked at specific 
applications, such as disk drive 
controllers, officials say. 


Tektronix color printer 
intended for CAD markets 


A color ink-jet printer that 
provides possibly the highest reso- 
lution in its price range will be 
unveiled this month by the Informa- 
tion Display Division of Tektronix, 
Inc. The model 4691 printer offers a 
resolution of 150 dots per in. both 
horizontally and vertically, com- 
pared to 85 x 140 dpi for its nearest 
known rival, prints eight colors and 
is intended initially as a companion 
device for the Tektronix 4113 
intelligent color terminal. That 
terminal is widely used in the 
electrical and mechanical segments 
of the CAD market. The printer’s 
price hasn’t been finalized; Tektron- 
ix is aiming for a target of $12,500. 

The printer will be introduced in 
Philadelphia at the November 29 - 
December 2 Autofact Iv conference 
and exposition on the automated 
integrated factory. Catherine 
Cramer, marketing product manag- 
er for the printer at the Tektronix 
division in Wilsonville, Ore., says 
the model 4691 embodies at least 
two other features besides high 
resolution that were not previously 
available in this class of color 
printers: the ability to print on 
standard A-sized (8¥2 < 11 in.) and 
B-sized paper (11 X 14 in.), and the 
ability to print true black along with 
three primary colors—cyan, yellow 
and magenta. 

The single-pass, ink-on-demand 
unit links to the 4113 color terminal 
by means of a _ Centronics-type 
parallel interface. It prints a copy of 
the CRT image by program com- 
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mand or if a user presses the copy 
key on the terminal keyboard. Until 
now, says Cramer, all of the 
company’s printers have printed 
only on A-sized paper. “B-sized 
output is good for complex graph- 
ics,” she says, ‘‘and is often 
preferred for very detailed draw- 
ings and as working copy for larger 
screens.” 

The 4691 uses four ink-jet heads 
to supply the three colors and black. 
An airflow process provides one 
drop of ink for every electrical pulse 
received, says Cramer, which 
heightens resolution. 

The printer initially produces 
eight colors, but other colors can be 
achieved through dithering, a 
process that uses a limited choice of 
colors. Placing drops of the colors 
next to one another in patterns 
produces a half-tone effect because 


Production versions of the 8096 
will use Intel’s HMOS III process. 
The 8796, a version with 8K bytes of 
EPROM, is planned for the second 
quarter of next year. —Larry Lettieri 


the eye integrates the colors so that 
another shade appears. For exam- 
ple, if red and blue dots are closely 
placed, the combination appears as 
purple. 

The 4691’s ability to print true 
black is a feature Cramer says is not 
offered by other ink-jet printers, 
which must mix primary colors to 
achieve black. This can produce an 
off color and is a waste of ink, she 
adds. “It (adding true black) does 
add an extra cost to the unit,” 
Cramer concedes, “but we think it’s 
well worth it for what you get in 
image quality.” 

Using airflow in the ink-jet head 
to produce smaller droplets, the 
printer can accurately place drops 
on the paper. The smaller dots allow 
a 150-dpi density in both directions, 
or 6 dots per mm. 

An A-sized copy takes about 2% 
min. per page, and B-sized takes 4 
min. Cramer says Tektronix’s A- 
and B-sized price-per-copy targets 
are 15¢ and 20¢, respectively, which 
includes the price of ink. 


YOKOGAWA SEEKS DEALERS FOR PLOTTERS 


Instrumentation company Yokogawa Electric Works, Smyrna, Ga., hopes to 
sign its first dealers for the new three-member, four-color plotter family at this 
month’s Comdex show in Las Vegas. The PL-1000, PL-2000 and Graphmate 1 
plotters, the company’s first attempt at marketing commercial plotters in the 
U.S., will sell for approximately $1200, $2000 and $2800, respectively. The 
low-end PL-1000 offers RS232C and Centronics parallel interfaces and nine 
line styles, handles paper as large as 11 x 15 in., and produces foil 
transparencies. Water-based pens are standard, with a ceramic-tip pen 
optional. The PL-2000 accepts standard-sized paper and features selectable 
plotter speeds as high as 20 cm. per sec. and a 1k-byte internal buffer. 
Ceramic-tip or oil-filled pens are available. The stand-alone programmable 
Graphmate 1! features an alphanumeric keyboard with LCD and a 4k-byte 
buffer memory. Ceramic-tip pens are standard. An optional micro disk drive is 
available. The 2000 and Graphmate offer a graphics ROM option, which 
provides three types of bar graphs, line graphs and pie charts. Production 


quantities will be available by January. 


YOURE LOOKING 
ATALL96 
OF OUR UNIX-BASED 


Your eyes are fine. You're just 
seeing everything in two. 

The Plexus P/25. 

And the Plexus P/40. 

Two complete, UNIX-based 
microcomputer systems. Being 
delivered in volume, today. 

We're totally committed to the 
UNIX operating system. Because of its 
simplicity, flexibility and popularity. 

We're also totally committed 
to performance. Both our microcom- 
puter systems deliver all the power 
of the largest minicomputer systems. 

At two to five times less cost. 

But where do we get 96 UNIX- 
based systems? 

From disk sizes, RAM sizes and 
user configurations. 

The options available to you, 
with the P/25 and the P/40. 

The P/25 offers 24 possible 
system combinations. With three disk 
sizes. (22, 36 and 72 megabytes.) 
Four memory sizes. (14, 1, 1% and 
2 megabytes.) And two user configu- 
rations. (8 or 16 terminals.) 

The P/40 offers an impressive 
72 system combinations. With its three 
disk sizes. (72, 145 and 290 mega- 


bytes.) Eight memory sizes. (14, 1, 1%, 
2, 24%, 3, 3% and 4 megabytes.) And 
three user configurations. (8, 16 and 
24 terminals. ) 

All these options are offered with 
a single vision in mind. 

Choice. 

With 96 possible system com- 
binations, Plexus gives you the 
opportunity to custom-build systems 
to your ideal specifications. 

Allowing you to more accurately 
meet the demands of your customers. 
With the capability to expand, as 
their needs grow. 

Helping you to more effectively 
control your costs. 

So you can maximize your profits. 

We think that shows our far- 
sightedness. 

Contact us. Plexus, 2230 Martin 
Ave., Santa Clara, CA 95050. (408) 
988-1755. TWX / Telex 910-338-2223. 

Compare our two systems to the 
others. Price, performance, delivery, 
support and configurations. Once 
you do, you'll see. There’s more to 
Plexus, than what meets the eye. 


IBILIEXIUS 


UNIX is a trademark of Bell Laboratories. Plexus Computers, Inc. is licensed to distribute UNIX under the authority of AT&T. 
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Cramer says Tektronix intends 
the printer for the business graph- 
ics, scientific, cartography and CAD 
markets. “The first and primary 
market for us right now is through 
the 4113 because it offers a 
load-and-go capability,” Cramer 
says. The markets served by the 
4113 are the electrical and mechani- 
cal engineering segments of the CAD 
market and the cartography mar- 
ket. “In business graphics,” says 
Cramer, “we’re heading for the 
technical market and the people in it 
who do management graphing.” 

Early entries into this market 
haven’t provided high resolution 
and quality, Cramer says. She notes 
that color is on everybody’s mind. 


NEWS 


“Advanced Color Technology, 
PrintaColor Corp. and Applicon, 
Ine., all produce ink-jet devices 
now,” she says, “and there will 
probably be more major vendor 
entries over the next few years.” 
Hewlett-Packard Co. and IBM Corp. 
are working on color copiers using 
various technologies, she says. 

The AcT 1 from ACT, Chelmsford, 
Mass., an ink-jet color printer, 
offers an 85- Xx 140-dpi resolution 
for $9000. PrintaColor, Norcross, 
Ga., recently introduced its PG-1000 
color graphic ink-jet printer, which 
can print as many as 125 shades on 
standard-sized paper in about 2 min. 
This printer is plug-compatible with 
IBM PC and Apple III computers and 


Sub-4-in. floppy drive 
ready at Comdex 


In a move that challenges efforts 
by a group of manufacturers to 
establish uniform specifications for 
sub-4-in. floppy disk drives (MMS, 
October, p. 00), Tabor Corp., 
Westford, Mass., will introduce at 
Comdex in Las Vegas this month 
hardware that uses 3¥4-in. media. 
The company is funded by Santa 
Clara, Calif., media-maker Dysan 
Corp., which will supply the soft, 
vinyl-encased diskettes rather than 
the harder, plastic-enclosed media 
proposed by other manufacturers 
such as Sony Corp. 

Called the Drivette, the 140-tpi, 
9250-bpi device has 80 tracks per 
side. Head-positioning time is 10 
msec., and rotational speed is 300 
rpm. Capacity is 500K bytes. The 
package is 1.62 X 4 X 5.5 in. 

The Drivette represents another 
choice in the widening field of 
sub-4-in. hardware, a race started 
more than a year ago by Sony’s 
8¥2-in. microfloppy. Sony’s spec 
stands on one side of an imbroglio 
that could take some time to sort 


out. On the other side is a group of 
U.S. drive and media companies, 
including Shugart Associates and 
Verbatim Corp. (Dysan and Tabor 
had been members of this group, 
but withdrew over disagreements 
on diskette packaging.) Adding 
support to Sony’s dimensions are 
drive builders Tandon Corp., 
Chatsworth, Calif., and Seagate 
Technology, Scotts Valley, Calif., 
both of which have chosen the 
Japanese company’s specs for their 
planned hardware. Further, several 
companies with media sizes as small 
as 3 in. are fueling the debate. 

Several proposals for a sub-4-in. 
floppy disk drive standard have 
reportedly been presented to ANSI 
for consideration. What the out- 
come will be is difficult to say. The 
stakes are a market that could reach 
$200 million in 1986, according to 
Andrew Roman, publisher of the 
OEM Disk Drive Pricing Report, 
Newark, Calif. 

Tabor president Mike Hanley 
says of the standards debate: “It 


retails for $4995. PrintaColor also 
offers the GC 8000 desk-top, 
drop-on-demand, hard-copy device, 
which delivers 90-dpi resolution for 
$3995. At the high end is the 
company’s GP 1024 color desk-top 
ink-jet printer, with selectable dot 
densities of 45 to 120 dpi at $5495. 
PrintaColor’s HR 8002 desk-top, 
drop-on-demand, color printer of- 
fers a 90-dpi dot density and retails 
for $4995. 

Tektronix will sell the 4691 copier 
through end users and OEMs. 
Production quantities and deliveries 
are expected to begin during the 
first quarter of 1983. 

—Nancy Love 


could go on for another year. It’s 
anybody’s guess how it will all shake 
out.” He expects the situation to 
clear up a little by the end of the 
first quarter of next year, however. 
“By then, everyone will have played 
their hands.” 

Meanwhile, Tabor will be in 
production with the Drivette this 
month, although Hanley will not 
give estimates for quantities. He 
hedges on pricing, too, saying that 
prices will be competitive with 
those of 5¥4-in. floppy drives. 

The current 10,000-and-up price 
for a 96-tpi, single-sided floppy is 
about $185, analyst Roman says. 
Sony’s price for 10,000 or more units 
of its microfloppy is about $215. The 
3¥2-in., single-sided Sony drive 
holds 437K bytes, unformatted, and 
operates at 135 tpi and 7610 bpi. 
Analyst Roman says prices for the 
sub-4-in. hardware initially will 
remain higher than those of 5¥4-in. 
drives “because there is a premium 
to be paid for the compact 
packaging.” 

Hanley is aiming the Drivette at 
diverse markets. Among them are 
memory typewriters, personal and 
professional computers, portable 
computers and test equipment. 


—Larry Lettieri 
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“We Needed 


Much More 


“We needed a powerful intelligent ter- 
minal tailored precisely to our system 
specifications. And more importantly, 
we were looking for a terminal manufac- 
turer capable of complementing the way 
we do business.’’ So says Jim Heslop, 
Product Specialist for McDonnell 
Douglas Automation Company’s 
(MCAUTO) Patient Care System. 


*“*Zentec provided a solution we 
couldn’t find elsewhere.”’ 

“First, it's not easy to find a terminal 
manufacturer who's even interested in 
designing a custom terminal. But Zentec 
was more than interested. They were 
eager. And they demonstrated the 
engineering expertise to do the job.”’ 
“Zentec analyzed our system and the 
demands of our customer's application— 
the automation of hospital patient care 
information. And out of Zentec’s stan- 
dard microprocessor-based terminal 
architecture grew a custom 

solution ... at a reasonable price.” 


han a Sim 
Off-the “Shelf 
Terminal..:’ 


The Hardware Solution— 
Tailored Intelligence 

“Through modifications to the main PC 
board, special firmware, a custom key- 
board and a light pen option, a standard 
Zentec terminal was transformed into a 
solution that enhances the MCAUTO 
Patient Care System.” 


“It's a solution that permits downloading 
of programs to each terminal in the 
hospital network, relieving host burden 
while offering operating ease and fast 
response at each workstation. Using a 
simple menu format, patient care infor- 
mation can be input and edited in real 
time at each terminal. And user selec- 
table kKeycodes plus downloaded pro- 
grams provide system flexibility to meet 
the diverse needs of the various users in 
the network.” 


The Business Solution— 
Unsurpassed Reliability 

“At MCAUTO, we're as concerned with 
a vendor's reliability as we are with 
engineering expertise. We've got to 
know that they can deliver a product 


ple 


when our customers need it. And be- 
cause our name is on their product, the 
quality of that product has got to be as 
high as the technology allows. And 
that's what Zentec delivers. Reliability 
we Can sell with confidence. Quality our 
Customers can count on.” 


Get Off The Shelf—Get The Zentec 
Advantage. 

“When you add it all up>—powerful intel- 
ligence, custom technology, the right 
price and uncommon reliability—Zentec 
had the advantage.” 

If you’re in the market for something 
more than an off-the-shelf terminal, we 
think you'll find similar advantages in the 
way Zentec does business. Call us today 
at (408) 727-7662 and we'll help you 
explore your intelligent alternative. 


PENTEL. 


ZENTEC CORPORATION 
2400 Walsh Avenue 

Santa Clara, CA 95050 
(408) 727-7662 


Sales Offices: Fort Lee, NJ (201) 944-0670; Long Grove, IL (312) 634-9550; Playa Del Rey, CA (213) 822-0278; Richardson, TX (214) 690-9265; 
Santa Clara, CA (408) 727-7662; Waltham, MA (617) 890-7915; West Palm Beach, FL (305) 684-8898. 
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TOWER 1632. IT TOWERS 
OVER THE MINICOMPUTER. 
AND FITS UNDER A DESK. 


Tower™ 1632. 

The power and performance of a 
minicomputer. At the size and price of 
a micro. 

Only 29 inches tall. Yet it casts its 
shadow over everything before it. And, 
upon the system builder with the fore- 
sight to sell it, it will confer a truly 
towering advantage. 

This single sleek package conceals 
as much as two megabytes of memory. 
Plus 60 megabytes of mass storage. 
And up to 5 additional add-on modules 
(each seven inches wide) can boost 
mass storage to one billion bytes. 

Tower 1632’s capacity to interface 
is equally vast. From networking to 
peripherals, it’s as ready for the future 
as it is right for today. 

We enhanced its full-scale UNIX* 
operating system for maximum soft- 
ware capability and flexibility. 

And the NCR name guarantees 
maximum support, with more than 
16,000 field engineers around the 
world. 

But we’ve barely begun to explore 
the ground floor. Call us to learn more 
about this towering achievement. 

The OEM price starts under $10,000. 
The performance never stops. 


Mini-Micro World 


Seiko launches 
16-bit business microcomputer 


As Epson America is trotting out 
its 8-bit personal computer this 
month (see “Epson launches first 
assault on U.S. microcomputer 
market,” p. 66), the Seiko Group 
will stake a separate claim in the 
business microcomputer market 
with an Intel 8086-based system 
that will be marketed under the 
Seiko name through a three-way 
joint venture. 

The joint venture, Sci-Com Com- 
puter Systems, Bridgewater, N.J., 
is backed by the $2-billion Seiko 
Group, Japanese trading company 
Tokyo Boeki, Ltd., and Science 
Management Corp., a U.S.-based 
technology consulting and computer 
services firm whose Software Sys- 
tems division is providing Basic 
Four-compatible and UNIx-like 
operating systems for the Seiko 
8600 series. The venture has signed 
an exclusive master distributor 
program with Reston, Va.-based 
Intech Systems Corp., which will 
funnel the products to dealers 
through 10 regional distributors. 

Sci-Com marketing manager 
Mike Ford says the Seiko Series 
8600 products that Sci-Com is 
launching this month represent an 
effort unrelated to and different 
from the Epson microcomputer. 
The 8600s have been developed and 
marketed in the Japanese market by 
Seiko’s Seikosha Co. Ltd. subsidiary 
and are aimed at the higher priced 
market for which the parent 
company reserves the Seiko 
marque, Ford explains. 

The base system, with 128K bytes 
of memory, a floppy, a Seiko 
8085-based CRT display, a printer 
port and four RS232 ports, is priced 
at $5415. A typical three-user 
version with MBOS, 256K of memo- 
ry, a 10M-byte Winchester disk 
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drive and one floppy drive is 
$12,890. 

In an effort to assure price 
integrity for the products and 
protection for the “quality image” of 
Seiko, Ford says, Sci-Com has 
undertaken a tightly controlled 
distribution program through 
Intech, a Digital Equipment Corp. 
systems house and a distributor of 
the Xerox 820, Eagle and Microma- 
tion microcomputers. Intech has an 
exclusive contract for the 8600s 
under which it is committed to 
purchase $20 million worth of 
systems in the first year. 

With Intech, Ford says, Sci-Com 
has worked out a “unique” method 
of getting desk-top systems into 
dealer/retail channels with the 
support required to make the 
product succeed in the market. 
Intech and its 10 independent 
regional distributors are contractu- 
ally obligated to eliminate their 
other 16-bit systems and concen- 
trate only on Seiko. Many of the 
distributors are said to have 
system-integration experience in 
the minicomputer market and are 
expected to develop vertical mar- 
kets for the 8600s. Sci-Com will 
supply exclusive operating systems, 
languages and applications for the 
Seiko systems. Sci-Com expects 
Intech’s distributors to sign as 


Seiko’s 8600 small-business computer wil/ 
be distributed exclusively by Intech Systems 
Corp., Reston, Va. 


many as 1000 local dealers. 

The systems, which support one 
to four users and as much as 20M 
bytes of Winchester disk storage, 
are available with a range of 
operating systems aimed at 8-bit 
microcomputer users graduating to 
16-bit products and minicomputer 
users looking for lower priced 
hardware. For the first group, the 
company is offering CP/M-86, MP/M, 
MS/DOS and OASIS/16. For the second 
group, Sci-Com is targeting the 
Basic Four software base with 
SMD-developed MBOS, a multi-user 
BASIC operating system said to be 
compatible with Basic Four sys- 
tems. Another SMC product, due out 
this month, is Unidol, a UNIXx 
look-alike said to be based on UNIX 
System Ill. SMC’s IDOL and BAS 
packages for Basic Four users will 
also be available, as well as a group 
of industry-standard application 
packages such as word processing, 
accounting, forecasting and data- 
base management. 

—Geoff Lewis 


DATAPRODUCTS OFFERS WARRANTY ON PRINT HEADS 


Dataproducts Corp., Woodland Hills, Calif., has announced a lifetime 
warranty on all of its M-120 and M-200 serial matrix print heads. If either print 


head fails, the company supplies a new one free. The guarantee grew out of 
quality and reliability programs that allowed the company to offer a full-year 
warranty on parts and labor on all matrix, daisy-wheel and band printers. The 
M-200 is a 340-cps printer with a 14-wire print head, and the 180-cps M-120 
uses a seven-wire head. 
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TSX-PLUS 


Time Share RT-11 


TSX-Plus™ is a high-performance, general purpose time- 
sharing extension to the RT-11 operating system for 
Digital Equipment Corporation PDP-11 computers with 
memory management. TSX-Plus™ provides the function- 
ality of the Digital RT-11 operating system to multiple 
users on a time-sharing basis. 
TSX-Plus™ should be used: 
—to time share the RT-11 environment, 
—to increase the productivity of software development, 
—to provide a general purpose, multi-language, multi- 
user operating system environment for data process- 
ing, real-time control, software development or training. 


RT-11 Compatabili : Most RT-11 programs can 
be used with TSX-Plus™ without change or relinking. TSX- 
Plus™ interfaces with standard RT-11 device handlers (XM 


version) and supports RT-11 utility programs such as PIP, 


DIR, DUP, MACRO, TECO, KED and K82. (The FOR- 
MAT program is not supported). Language processors 
available for use with TSX-Plus™ include COBOL-Plus™, 
FORTRAN, BASIC, DBL and Pascal-2. The TSX-Plus™ 
keyboard commands are an extended set of those pro- 
vided by RT-11. TSX-Plus™ system service calls (EMT's) 
are compatible with those provided by RT-11. 


Efficiency: TSX-Plus™ overlaps terminal interaction 
time, |/O wait time and CPU compute time for all jobs on 
the system. The result is a tremendous increase in the 
productivity of the computer. Compute-bound jobs can 
soak up idle time while many users perform file editing, 
program development or data entry. 


Productivity: A TSx-Plus™ facility known as “virtual 
lines’ allows a single user to control several tasks from a 
single terminal. TSX-Plus™ allows the same machine to 


simultaneously support production use, program develop- 


ment and real-time control. 


DEXPO™ WEST 82 
Anaheim Convention 
Center 
Dec 79 
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Real-time support: TSx-Plus™ provides a real-time 
program support facility that allows multiple real-time pro- 
grams to be run concurrently with normal time-sharing 
operations. Real-time programs may optionally lock 
themselves in memory, directly access the I/O page and 
connect device interrupts to subroutines within the pro- 
gram. The real-time facility. can generally handle up to 
100 interrupts per second. 


Data and Directo Caching: A data and 
directory caching facility allows the TSX-Plus™ manager to 
allocate caching buffers to hold in memory a number of 
directory entries and/or data buffers. This eliminates all 
disk I/O when requests are issued by programs for en- 
tries that are currently in the cache buffers. The informa- 
tion kept in the cache buffers is managed using a least- 
recently-used (LRU) or most-active algorithm. 


Shared run-time systems: TSx-Plus™ allows 
one or more shared run-time systems or data areas to be 
mapped into the address space of multiple TSX-Plus™ 
time-sharing jobs. This saves memory space when multi- 
ple users are running the same types of programs (e.g. 
COBOL-Plus, ™ or DBL) and can also be used in situations 
where programs wish to communicate through a shared 
memory region. 


Additional features: Other features offered by 
TSX-Plus™ include detached jobs (a batch facility), a 
transparent line printer spooling system, a logon and 
usage accounting system, shared file access control, 
inter-job message packet communication, command files 
with parameters, the ability for the user to define system 
commands, and a program performance monitor that will 
print a histogram showing where a running program is 
spending most of its time. 


RT-11. PDP-11 are registered trademarks of Digital Equipment 
Corporation 

DBL is a registered trademark of Digital Information Systems 
Corporation 

PASCAL-2 is a registered trademark of Oregon Software 


s&h computer systems, inc. 


1027 17th ave. south ¢ nashville, tn 37212 
(615] 327-3670 ¢ telex 786577 © answerback S&H NAS 
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SUMMING ITALLUP 


CyNet/RDS': DEC-Compatible Software and 
Remote Hardware for SCADA System Integration 


System engineers and managers wrestle with 
high costs, the time demands of software devel- 
opment and debugging, and pressing customer 
deadlines. Now there’s a solution that can put 
you ahead. CyNet/RDS is a totally-integrated off- 
the-shelf hardware and software package that 
puts a firm footing under in- 
dustrial process control, fac- 
tory automation, energy man- 
agement,andothersupervisory ~ 
control and data acquisition 

(SCADA) projects. CyNet: Soft- 
ware That Equals Your Needs. 
CyNet is a standardized software pack- 
age that brings together two inter- © 
dependent programs: a central real-time 

database manager and remote terminal 
communication software, ready to re- 
spond to host minicomputer mes- 
sages across an entire system. CyNet 
allows you to meet and beat the 
standards for SCADA systems. 
It’s flexible—to meet customer 

needs. It’s standardized, and 

plugs directly into the PDP-11 

RSX-11M® operating system. 

Priced with your project budget in mind, it low- 
ers your risks by helping you meet project dead- 
lines. RDS-1600: Field Hardware That’s 
Field-Proven. Our RDS-1600 RTUs are the 
perfect match for our CyNet software. The RDS- 
1600 is a rugged, reliable performer under the 


- x 


harshest working conditions. Multi Tronics’ RDS- 
1600 is a modular, industrial, microprocessor- 
based transceiver/controller, that provides real 
worldinterfaces for digital and analog I/O, pulse 
frequency pulse duration, and serial and FSK 
communications signals, that can be tailored to 
any field requirement. Up to 
. 256 RDS-1600s can be linked 
into a full-scale SCADA system 
ES" with CyNet software. Modular 
flexibility, minimum down-time, faster instal- 
lation, and data security—that equals the sys- 
tem you've been looking for. CGyNet/RDS: The 
Right Answer, Easily. The CyNet/RDS 
» package of data acquisition and control 
software and hardware is the answer to 
_ your system development problems—the 
> easy answer. It’s easy to work with, easy to 
* operate. With CyNet, you’ll have the software 
that saves time, money and worry. With our 
* RDS- 1600s, you'll have field proven hardware you 
can trust. Together, CyNet and 
RDS-1600 units sum it all 
up. They are the only SCADA 
software and hardware com- 
bination that’s ready to go to 
work now. From Multi Tronics. 6444 Sierra 
Court, Dublin, CA 94566. (415) 889-3300. 
TWX 910-389-6892. © 1982 Multi Tronics. DEC 
and RSX-11M are trademarks of Digital Equip- 
ment Corporation. CyNet/RDS is a trademark of 
Multi Tronics. 
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Dataram 
goes to extremes 
to satisfy LSI~11 users. 


PDP-11/23 
PLUS 


PDP-11/24 


514” Side loading 
or 
10'4.” Top loading 


10,” Top loading 
with 
80 MB Winchester 


514," 
Rear loading 


54" 
Front loading 


51,” 
Front loading 


CHASSIS 
BACKPLANE 


I/O MAPPING 


: F : 22-bit Q-BUS_ fF 22-bit extended 22-bit Q-BUS 
BUS : 22-bit Q-BUS 4 22-bit Q-BUS and F| UNIBUS (EUB) & and 
ci 18-bit Q-BUS | 18-bit UNIBUS f 18-bit Q-BUS 


MEMORY & Up to 4.0MB, but limited to 256KB 
PERIPHERAL when using peripherals other than : Up to 4.0MB. No basic limitation on peripherals. 
SUPPORT RLO1/RLO2 or RXO1 ig 

B23, M23, and W23 are approximately 35% less than comparable DEC systems in 1.0MB configurations. 
PRICING Additional 1.0MB memory modules from Dataram are about 40% less than DEC’s equivalent 1.0MB memory. 


DEC, LSI-11, PDP and UNIBUS are registered trademarks of Digital Equipment Corporation 


Q-MAP is a trademark of Dataram Corporation 


Contact us for actual price comparisons. 


From top to bottom, chart the range of LSI-11 system performance you get from 
Dataram...and only Dataram. 


It starts with our low-end B23 PLUS Q-BUS system at lower (much lower!) than 
DEC prices. And continues with high-end M23 and W23 Q-BUS systems that use 
Dataram’s innovative Q-MAP™ I/O mapping module to generate a separate 18-bit 
bus from the LSI-11/23’s 22-bit bus. Allowing you to put 4.0MB of memory on the 
22-bit bus while interfacing your high-performance peripherals (RM02, TM11, RX02 
and more) to the 18-bit bus. Giving you much more performance than provided by 
the PDP-11/23 PLUS, which supports only the RLOI/RLO2 and RXOI on its 22-bit 
bus. 


It’s possible, because Dataram’s Q-MAP duplicates the functions of DEC’s KT24 
which exists only in UNIBUS minicomputers from DEC — enabling Dataram’s 
4.0MB M23 and W23 minicomputers to be completely compatible with RSX11-M, 
RSXI1I-M PLUS, RSTS, UNIX and any other operating system which supports 
K1T24 memory management. 


Our W23 system goes a step further, integrating an 80MB Winchester drive and 
associated controller to provide even greater performance. 


Q-BUS pricing... UNIBUS performance...in an LSI-11 megabyte system. Plus a wide 
range of disk and tape controllers, and related LSI-11 accessories. Only from 
Dataram. Call us at (609) 799-0071. We'd like to tell you more about our family of 
LSI-11/23 based systems. 


Princeton Road 


Cranbury, New Jersey 08512 
(609) 799-0071 Telex: 510-685-2542 
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Epson launches first assault 
on U.S. microcomputer market 


Epson America, Inc., which 
skyrocketed to a dominant position 
in the U.S. low-end printer market 
with products supplied by its 
Japanese parent, the Seiko conglom- 
erate, is launching its first major 
product for the U.S. systems market 
this month. The launch vehicle is a 
Zilog Z80-based personal computer 
whose success may be largely 
determined by the public’s reaction 
to proprietary software tools devel- 
oped by an Epson affiliate company, 
Rising Star Industries. 

Rising Star president Chris 
Rutkowski describes the Valdocs 
software (for valuable documents) 
as a “user environment.” He claims 
the system has the tools necessary 
for an inexperienced user to operate 
and a nontechnical salesperson to 
sell the computer. Ron Ockander, 
Epson national sales manager, 
expects to see Valdocs installed on 
80 percent of Epson computers. 
(The company also offers a CP/M- 
only version for sophisticated 
users.) Epson’s ambitions for its 
microcomputer are high—the com- 
pany wants to become one of the top 
five personal-computer suppliers in 
the U.S. 

The QxX-10 system is based on a 
4-MHz Z80 with 128K bytes of RAM, 
expandable to 256K bytes on the 
same board. A separate 128K bytes 
of RAM is dedicated to the Nippon 
Electric Co. 7220 graphics micro- 
processor, which is programmed to 
produce 640 X 120 bit-mapped 
graphics on a 4-bit plane. Initial 
disk storage is on two quarter- 
height, 320K-byte Epson mini- 
floppies. The desk-top cabinet has 
five undedicated slots that are likely 
to be filled with a color display 
controller, a local-area-network con- 
troller, a plug-in modem and an 


auxiliary port, Rutkowski says. 

The microcomputer will be sold 
with the cPU enclosure, a 12-in. 
display, built-in floppies, a detach- 
able proprietary keyboard, Valdocs, 
CP/M, FORTRAN, Pascal and COBOL 
for less than $3000. A CP/M-only 
version will be offered at a reduced 
price. 

Ockander emphasizes that the 
major market will be first-time 
users for whom Valdocs is said to 
provide a complete, usable package. 
“T think Osborne Computer Corp. 
succeeded not because of its 
portability, but because of the 
completeness in software. Valdocs 
has that same concept of complete- 
ness,” Ockander claims, adding that 
Valdocs is designed to offer users 
comprehensive personal-computing 
facilities without the need to master 
a variety of programs. Valdocs is 
machine specific, and Epson has no 
plans to make it transportable, 
Rutkowski notes. 

Some observers think Epson may 
have its hands full trying to sell a 
product that embodies the heresy of 
a proprietary software system. 
Byte Industries president David 
Pava says, “Standardization is the 
way to go, not unique operating 
systems.” The chances for a product 
based on proprietary software to 
succeed in today’s market are “slim 
to none,” he says. 

Valdocs is built around a consis- 
tent user interface, both through 
screen menus and dedicated func- 
tion keys on Epson’s proprietary 
keyboard. Rising Star is proposing 
the keyboard as a standard inter- 
face, dubbed the Human Applica- 
tions Standard Computer Interface. 

The HASCI keyboard has prede- 
fined function keys that, Rutkowski 
says, anticipate any computer 


application. In addition to a 
typewriter keyboard, it has acluster 
of system controls with keys for 
“stop,” “help,” “copy disk” and 
“undo.” Another cluster handles file 
functions, a third is for selecting 
application type, and a fourth is for 
selecting typestyle. Two separate 
clusters are for data-entry/calculat- 
or modes and cursor-control/text- 
editing functions. 

Rutkowski claims that, between 
the keyboard and the software, the 
QX-10 supplies a consistent set of 
tools for manipulating textual, 
numerical, graphical and temporal 
data. This translates into facilities 
for word processing, graphics, 
appointments scheduling, file man- 
agement and electronic mail. 

The guiding principle behind 
Valdocs is that every symbol is 
manipulated on a rectilinear field— 
the screen representation of a sheet 
of paper. The Valdoces filing system 
organizes data sequentially: as 
documents are created on the 
system, they are automatically 
time-dated and can be labeled with a 
title of as many as eight words. 
Retrieval can be by date of creation 
or by a user-selected keyboard 
index. Records can also be searched 
alphabetically. 

Another built-in feature is an 
automatic appointment book, which 
maintains a list of things to do, an 
electronic notepad and an event 
timer that automatically records the 
time spent on tasks for applications 
such as client billing. An electronic 
drawing package generates a varie- 
ty of charts from data. 

Rutkowski plans to upgrade 
Valdocs with enhancements that 
will be supplied without additional 
licensing charges to current users. 
He claims that, within a year, 
Valdocs will have two to three times 
its current functionality without 
any change in pricing. One of the 
first enhancements scheduled is a 
forms-processing language said to 
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e Where to drill? Traditionally, exploring a 25,000 
ee square mile frontier for an answer to that question 
could take months. And cost over a million dollars 
THE FASTEST, for consultant fees and aerial photography. 
MF Today, a DeAnza Image Processing System can 
narrow the same frontier to a few 
LEAST EXPENSIVE 
worth of satellite data. And help 
project the final drill site in less than thirty days. Remarkably, the system 
itself is paid for several times over, exploring just a single frontier. 
Get The Complete Picture 
PIAS OIL Image processing is the only way all geological data can be con- 
@ sidered simultaneously: LANDSAT, SEASAT, radar, magnetic, gravity, 


topographical, etc. Step-by-step, a DeAnza Image 
Processing System graphically displays faults, folds 
and stratigraphic units to pinpoint areas small enough 
for seismic exploration. Finally, the system enhances 
seismic data gathered in the field to project final drill 
sites. And these projections stay completely confi- 
dential, because they’re done in-house. 

The Gould/DeAnza Advantage 

Gould/DeAnza is one of the world’s leading suppliers 
of image processing systems. For one very good 
reason. No other supplier offers systems with power, 
flexibility, and range of operations equal to ours. 
Nobody. Call or write us today. Let us help you explore 
the possibilities of image processing. It may be the 
richest find you make this year. 


ae = GOULD 

Enhanced seismic data 

of an oil find Gould Inc. 
DeAnza Imaging & Graphics Division 
1870 Lundy Avenue, San Jose, CA 95131 
(408) 263-7155 » TWX (910) 338-7656 
Eastern (516) 736-3440 »* Central (312) 965-8110 
Southwestern (214) 458-0052 » Western (408) 263-7155 
Distributors Worldwide 
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The CalComp 
Computer Graphics Glossary 


Source: 


A complete spectrum 
of computer 
graphic peripherals 
from CalComp 


In the dynamic world of computer 
graphic peripherals, only CalComp 
can offer a complete line of quality 
products spanning the entire spec- 
trum of input and output devices. 
Whether you are an OEM systems 
integrator, a multiple-product end 
user, Or simply trying to build the 
best possible graphic workstation 
for a particular application, Cal- 
Comp is the source. 


Quality products and attractive 
new pricing. 

CalComp is now offering the 
“Multi-product Sales Plan” to pro- 
vide maximum discount leverage. 
When you agree to buy a specified 
quantity of plotters, digitizers or 
displays from CalComp, the same 
quantity discount applies to all 
other eligible CalComp products 
over the life of the agreement. 
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This plan is a major price break- 
through for multiple-product end 
users and OEMs. 


Products for every application. 


More and more industries are 
discovering that computer aided 
design is a competitive neces- 

sity, and the market is expected 

to quadruple by 1986. Today’s 
graphic workstation environments 
already include computer rooms, 
offices, trucks, ships, drilling plat- 
forms and more. But unlike so 
many new companies with single 
product offerings, CalComp offers 
more than 40 different products— 
digitizers—displays—plotters— 
to allow you to configure a system 
to meet your needs. 

© CalComp offers a wide assort- 
ment of digitizers—both tablets 
and wide area tables—providing 


exceptional accuracy and high 
resolution. Solid and backlighted 
surfaces are available. 

@ CalComp continues to dominate 
the pen plotter field, with drum, 
beltbed and flatbed models. All 
have outstanding resolution, high 
throughput, simplicity of opera- 
tion and dependability. 

© A growing force in Electrostatic 
Plotter/Printers, CalComp offers a 
full range of EPPs for high quality 
“quick copies.’ These are available 
in floor models and a new rack- 
mounted mobile unit. 

¢ CalComp has online, offline and 
combination controllers driving its 
plotters, including those that can 
run both pen and electrostatic 
plotters. 

© Providing a new definition for 
the term “interactive) is the 

new 4000 Series of Vistagraphic™ 
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INPUT DEVICES 


DISPLAY 


DIGITIZER TABLET 


DIGITIZER TABLE 


Displays: 

Resolution - 640 x 512, 1024 x 768, 
1024 x 1024 

Models - Color or Monochrome 

CPU - Dual Motorola MC68000 

Digitizers: 

Tablets - 11" x 11”to 24” x 24” 

Tables - 24” x 36”to 44” x 60” 


Displays, available in both 
monochrome and color. Two 
microprocessors are used, one 
devoted to display processing and 
the second for peripherals and 
communications, 


Service protects your 
investment. 

With more than 15,000 graphics 
systems installed worldwide, Cal- 
Comp understands how vital 
responsive service is. Backing Cal- 
Comp’s superior parts and labor 
warranty are over 75 field service 
offices. And with our Maintenance 
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GRAPHIC WORKST. 


DISPLAY 


OUTPUT DEVICES 


ELECTROSTATIC 
PLOTTER/PRINTER 


La 
— 


CONTROLLER 


DRUM PLOTTER 


rf EC 


BELTBED PLOTTER 


Drum Plotters: 
Widths - 11” 36” 54” 72” 
Speeds 
Flatbed Plotter: 
Plotting Area - 48” x 82” 
Speed 


4.5, 10, 30 Inches/Second 


30 Inches/Second 


Alert Program, if problems cannot 
be solved quickly, we'll call in our 
senior national technicians to get 
you back on line without costly 
delay. Our ability to maintain and 
service Our equipment thro yughout 
the world underscores CalComp’s 
commitment to stand behind its 
products ad its customers! 


Single source simplicity. 

For hardware, software, supplies, 

service and advice, no one even 

comes close to CalComp as the 

single source for all your com- 

puter graphic peripheral needs. 
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pees ceria PLOTTER 


Beltbed Plotters: 

Plotting Area - 34” x 59”- 52"”x 80" 
Speed - 30 Inches/Second 
Electrostatic Plotter/Printers: 
Widths - 11” 22” 36” 

Resolution - 100, 200 Dots/Inch 


To find out how we can meet 
your graphics needs, call 
800-CALCOMP (800-225-2667). 


For a list of international sales and 
service offices write: 

International Division, 

5425 East La Palma Avenue, 

PO. Box 3250, Anaheim, CA 92803. 


CALCOMP 


A Sanders Graphics Company 
The Graphics People 
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the Hard Power of 


from the Soft-Support of 


The System 83/ provides the ulti- 
mate link between UNIX and the 
68000 microprocessor on the IEEE 
696/S-100 bus. The resulting blend 
is a multi-user, multi-tasking com- 
puter with incredible power and 
versatility. 


THE SOFT POWER OF UNIX 

The UNIX operating system is versa- 
tile, simple and productive. Its built- 
in file system of highly uniformed 
sets and subsets of directories are 
arranged in a hierarchical tree-like 
structure. The Berkeley c-shell has 
been added to enhance communi- 
cation between you and the operat- 
ing system. A unique record lock- 
out system has been implemented 
to prevent more than one user from 
accessing the same record in a multi- 


Sales representatives in 
most metropolitan areas 
OEM and Dealer pricing 
is available 


DUAL SYSTEMS CORPORATION 
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user/ multi-tasking environment. 
Now, with the 68000’s 32-bit internal 
architecture, Unix becomes state of 
the art on the DUAL System 83/. 
THE HARDWARE 

An On-Board Memory Management 
Unit and a scatter-loading technique 
are used to allow efficient process- 
ing for multiple users performing 
multiple tasks. An interrupt-driven 
DMA disk controller speeds the sys- 
tem’s throughput with up to 80 MB’s 
of Winchester storage. An intelligent 
interrupt-driven |/O controller (with 
a 256 Byte FIFO buffer on input, and 
a DMA channel on output) takes 
the strain off the CPU for 1/O, and 
eliminates any danger of lost 


2530 San Pablo Avenue @ Berkeley ¢ CA 94702 © (415) 549-3854 @ 172029 SPX 


system reliability / system integrity 


characters. The 20-slot bus allows 
for expansion; ® up to 3.3 MB’s of 
directly addressable RAM ® Multiple 
S$104-DMA boards add four users 
per slot ¢ Other S-100 peripheral 
cards may be added for system 
flexibility. 

DUAL DELIVERS 

The Dual System 83/ hardware has 
been designed from the ground up 
with the Bell UNIX operating system 
in mind. The System 83/ is no engi- 
neering pipe-dream; we’ve been 
shipping the power package since 
February 1982. So, if you’ve been 
looking for the missing link be- 
tween UNIX and the 68000, search 
no further. For technical infor- 
mation, or a quotation, please call 
or write to: 


* UNIX is a trademark of Bell 
Laboratories and is supported on 
the DUAL System 83 by UniSoft 
Systems of Berkeley, Ca. 


Mini-Micro World 


provide database reporting in a 
spread-sheet format and support 
conventional spread-sheet forecast- 
ing. The enhancement is due during 
the first quarter of next year. 

The marketing effort for the 
QX-10 in the U.S. is Epson America’s 
responsibility. Ockander explains 
that Epson’s move last spring to 
discontinue its 16 independent 
distributors and to replace them 
with 12 Epson-owned regional 
distributors was partially intended 
to lay the groundwork for Qx-10 
marketing. “We knew we would 
need more technical support than 
we could ask of our independent 
distributors,” he says. A full 
package of dealer support capabili- 
ties for Epson dealers will include 
technical assistance, cooperative 
advertising, national advertising/ 
public relations, training and local 
service with spares stocking. 

More significantly, Epson plans 
to finance dealer inventory, allow- 
ing retailers to postpone payments 
to Epson until systems are sold. 


NEWS 


Ockander says time limits will be 
applied to the inventory financing, 
but declines to define the guide- 
lines. He says the dealers will 
probably be able to offer on-site 
service through RCA Data Services, 
which handles Epson printers, but 
adds that a contract for the Qx-10 
has not been signed. 

The company plans to market the 
product through all the traditional 
personal-computer channels, but at 
press time, no contracts had been 
signed with any retail chains. He 
says Epson does not plan direct 
marketing to OEMs or major end 
users. 

Alternate channels for the Qx-10 
are department stores and indepen- 
dent office-equipment dealers, a 
group approached by many small 
systems vendors, but whose mem- 
bers have been slow to develop 
computer expertise. “When Valdocs 
is completely operable, we'll go to 
the National Office Machines Deal- 
ers Association convention,” 
Ockander says, adding that he 


Joint effort turns out 
Ethernet chip, boards 


A VLSI device from two-year-old 
Seeq Technology, Inc., could signal 
the imminent availability of afford- 
able Ethernet local-area network 
interfaces. Called the EDLC 8001 
and developed by the San Jose, 
Calif.-based Seeq and Ethernet 
controller-board builder 3Com 
Corp., Mountain View, Calif., the 
device is said to handle all link layer 
(Ethernet Level 2) functions. It 
operates under carrier sense multi- 
ple access with collision detection 
(CSMA/CD), the protocol established 
by Xerox Corp., which allows a node 
to be linked anywhere in a network. 

Seeq’s 8001, reportedly the first 
such component to be marketed, is 
expected to bring down the price of 
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Ethernet interfaces. This is espe- 
cially important in  personal- 
computer-based networks. Other 
VLSI Ethernet components, slated 
for introduction over the next 
several months from a variety of 
sources, promise to do the same. 

A two-chip set is expected soon 
from Intel Corp., which says volume 
production could start early next 
year. Mostek Corp. and Advanced 
Micro Devices, Inc., are reportedly 
developing multi-chip Ethernet 
components based on the specifica- 
tions for Digital Equipment Corp.’s 
local-area-network controller for 
Ethernet (LANCE). Network sys- 
tems house Ungermann-Bass, Inc., 
working with Japanese semiconduc- 


expects to be there next summer. 

Epson may be forced to develop 
nontraditional channels for its 
computers, says an_ unidentified 
hardware distributor. He asserts 
that former “dealers may be 
reluctant to take on new Epson 
products because of past differences 
between Epson and some distribu- 
tors and Epson’s forming its own 
distributorships.” 

Ralph Finley, vice president of 
the Peripherals group at market 
consulting firm Dataquest, Inc., 
says Epson’s distribution policies 
have hurt the company. “As Epson 
reorganized its distribution channel, 
its former distributors have gone 
over to Okidata and other competi- 
tors with a vengeance,” Finley says. 
He adds, however, that Epson’s 
resulting drop in market share has 
not been “all that dramatic” thanks 
to OEM contracts with IBM Corp., 
Hewlett-Packard Co. and others. 

—Geoff Lewis 


tor maker Fujitsu, Ltd., is also 
expected to introduce a chip set in 
early 1983. 

Seeq officials say the function 
performed by the 8001 represents 
about 60 percent of the cost of an 
Ethernet system. According to the 
company, of the remaining 40 
percent, 30 percent lies in the 
encoder/decoder function, and 10 
percent is in the transceiver. 
Comparing available Ethernet con- 
troller boards performing the func- 
tions of the 8001, an _ encoder/ 
decoder and a transceiver, Seeq 
executives predict new hardware 
incorporating the 8001 could sell for 
one-third the price of the current 
hardware. That’s about $1000 
compared with today’s price of 
$3000. By 1984, as_ production 
processes for the 8001 improve, the 
price of such a board could drop by 
as much as 90 percent, Seeq says. 
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If you're in the 
market for a high- 
performance, low- 
cost supermicro, take 
a hard look at the Pixel 

100/AP™ system. 

For starters, it's 
the fastest 68000-based 
supermicro available. 
Expandable, too, with up 
to 16 terminals, 160mB of 
on-line winchester disk storage, and 
6mB RAM. 
And, whether you're developing 
a new product, or adapting an existing 
application, Pixel makes it easy with a wide 
choice of industry standard languages like C, FORTRAN 77, 
PASCAL, SMC-BASIC/IDOL, DEC-compatible SVS BASIC, 
RM/COBOL™ and others. 
You get a full range of integrated decision support 
software, too. Software that compares feature for feature 
with the best packages in the business. Our relational data 


The comp 


ny that delivers 


the best 68000-based 
UNIX'system you can buy, 
and fully supports it. 


That’s who! 


base, spread sheet package, and word 
processing packages work as independent 
components, or as a totally integrated 
decision support capability. 

There's something else you should 
know about the Pixel 100/AP supermicro. 
Our UNIX operating system comes with 
tutorial documentation that makes it easy to 
learn. We offer customer training, too. 

And, every Pixel system is sup- 
ported by 125 company Technical Service 
Representatives, nationwide. That means you can rely ona 
substantial support organization from day one. 

If you're an OEM/Systems House, you owe it to 
yourself — and your customers — = 
to see how much more the 
Pixel 100/AP system has i yel 

DIVISION 
One Burtt Road, Andover, MA 01810 


to offer both of you for so 
® instrumentation Laboratory 


much less, Call or write 
CALL 617-470-1790 


today for your Pixel 
Information Package 
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and price list. 


Pixel 100/AP is a trademark of Instrumentation Laboratory Inc. e RM/COBOL is a trademark of Ryan-McFarland Corporation. 
e UNIX is a trademark and a service mark of Bell Laboratories. e The Pixel operating system is derived from UNIX system III and includes enhancements from Berkeley 4.1 BSD. 
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The silicon structures of Seeq’s Ethernet data link controller (EDLC) were generated By 
the device's logical functions description: it was laid out on the chip, with each function in its 
logical processing order, starting in the lower left corner and working counterclockwise. This 
led one observer to dub the device a “flowchart in silicon.” 


The 8001 now sells for $135 in 

quantities of 100, and Seeq says the 

price could be $20 in a few years. 
Co-developer 3Com says the 8001 


could replace as many as 60 
components performing functions 
similar to those handled by one 
40-pin Seeq chip. 3Com will use the 


Ampex plans drives 
with thin-film media 


A line of high-capacity OEM 
Winchesters incorporating Ampex 
Corp.’s Alar brand of thin-film 
media will be available in evaluation 
versions early next year from that 
company. The adoption of thin-film 
media reverses the company’s 
previous reliance on conventional 
oxide-coated media from outside 
suppliers, and marks the first 
in-house use of the thin-film disks 
that the Redwood, Calif., company 
has been selling to outside drive 
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vendors for a number of years. 

The decision by Ampex to switch 
to its own line of thin-film media has 
been anticipated for some time, 
given the company’s position as the 
leading OEM supplier of thin-film 
disks. “Conventional oxide-coated 
media is being pushed to the limits 
of its performance,” explains Chua 
Lin, chief engineer for disk engi- 
neering at the company’s Memory 
Products Division in Cupertino, 
Calif. 


chip in its EtherSeries controllers. 
The first board, an IBM Corp. 
Pc-compatible controller, is expected 
to be available next month. Price is 
$950 including software. 3Com is 
said to be planning similar hardware 
for Intel Multibus-compatible sys- 
tems. 

The 10-MHz 8001 is divided into 
three sections: the transmit proces- 
sor, the receive processor and the 
CPU interface. It is compatible with 
any microprocessor and bus struc- 
ture, the company points out. 

Both transmit and receive func- 
tions are subdivided into bit- and 
byte-processing modules. These 
handle operations such as serial-to- 
parallel data conversion, bit- and 
byte-level error detection and 
reporting, address matching and 
collision avoidance and contention 
resolution. Two asynchronous, 16- 
byte, FIFO buffers handle all parallel 
data communications within the 
chip. 

Seeq officials indicate that the 
company is working on other chips 
to add to the family started with the 
8001. An encoder/decoder is in the 
works now and could be ready next 
year. 

—Larry Lettieri 


The thin-film additions to the 
company’s product line will initially 
double Ampex’s Winchester capaci- 
ties across the board. The first 
thin-film iteration of its 5¥4-in. 
Pyxis drives, for example, will hit 
50M bytes, Lin says. The 8-in. 
Scorpio line will offer capacities in 
the 160M-byte range, making it a 
direct competitor to the high- 
capacity drives proposed by compa- 
nies such as Micropolis Corp. and 
Control Data Corp. Capacities on 
Ampex’s announced 14-in. Capri- 
corn drives (MMS, September, 1981, 
p. 48) could reach 660M bytes with 
the addition of thin-film media. 

Ultimately, Lin says, the compa- 
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KIMTRON TERMINALS — 
~ Anticipate the winds of change ~ 


In today’s office environ- At KIMTRON, our ter- Feel free to call us with 
ment it seems change is the — minals’ upgradeability, com- — any questions you may have 
only constant. bined with the most popular about our terminals. 
ergonomics and performance 
How you respond to features, provide you with You never know when the 
those changes becomes a a tool designed to respond wind will pick up. 
matter of business survival. to change. 
See Us At 
) KIMTRON COMIDEN. 
(RCA Service Company CORPORATION Nov. 29-Dec. 2, hdd 
coetage RateniWIEe) 2225-1 Martin Avenue, Santa Clara, CA 95050 (408) 727-1510 tas Vegas Nevada 


CIRCLE NO. 43 ON INQUIRY CARD 
MINI-MICRO SYSTEMS/November 1982 75 


spel 


WC CONSTRUCTION, INC. 


San Francisco 


To: Jack Burns, Division Manager Date: November 10, 1982 
From: Tom Donohue, President 


Subject: Computer recommendations 


Your purchase request for six personal computers just reached 


my desk. 
What gives? 


I thought you understood our growth plans, Jack, but the 
computers you've recommended are dead ends. They might do 
the job today, but what about tomorrow? They don't connect 
together to form any kind of functional system. The 8-bit 
models aren't compatible with the 16-bit models. And I doubt 
the software that runs on the computers you want will be of 


any use later when we're forced to buy computers that work — 


together. 


You saved us a little now, Jack, but your decision will cost 
us a bundle as we grow into the future. We are growing, Jack, 


and I'm sure that you want to be part of that growth. 


See me before you go home tonight. 


If you don't want your boss to limit your 
growth, don't limit the growth of the company. 
Consider small business computers that can 
keep up with your business by giving you options 
for expansion in the future. 
With TeleVideo Eee Inc. - you get what 
= no other 


mputer can offer... 
choigesor future growth. 

i0ices that allow the computers you 
pend G60d money for today to be 
part of your growing system tomorrow. 
For ox any TeleVideo small 


puter gives you-a choice of ways. 
to grow. Because you can-add 
more TeleVideo 8- bit computers. 
Or TeleVideo 16-bit computers. 
Or both, to forma single system 
with up to 16 
Since you né 
computers for acomplete sys- 
em, TeleVideo . a you a 


\ 


So you can nada com- 
puters rape slowing down the perform- 
ance of the system as it grows.. 

Yet no matter what form your TeleVideo system 
takes as it grows, the CP/M® software you 
initially invest in for your stand-alone computers 
can be used on your future multi-user systems. 
(Thanks to MmmOST™ TeleVideo's unique 
executive program.) - 


_.ZFeeVideo Sy - 


-.. See us at COMDEX Beat, siacuiiasale 


phen acpaLinaiheeapinies a 


small busi-- 


St 


So you can —— from the Sirs — = 
software applications —including ee a 


time you Preconfignire your system. 
TeleVideo computers are serviced by TRW's Ss 
nationwide support network and by TeleVideo's 
distributors around the world. Easy to understand ~ 
training packages are also available. 
‘If you're evaluating small business computers, 
choose the only ones with a future. TeleVideo. 
They'll help your future, too. = 
For more information send in this: coupon 
or call Toll Free: 800-538- 1780. 


TeleVideo Systems; Inc = aes 

Dept. #620E oy - 
1170 Morse Ave = 2 —— i 
Sunnyvale, CA 94086 


Pleasesend me more information about TeleVideo computers. 
NAME - 
TITLE 
COMPANY. 

~ ADDRESS — Se 
CiTy- 
PHONE # 


CP/M is a registered trademark of Digital Research, Inc ~~ Sie, 
MmmOST is a trademark of TeleVideo Systems, Inc. a 


Northeast Region 617-369-9370; ‘Eastern Region 212- 308-0705: “Southeast ninaae eri 
404-447-1231; Midwest Region 312-969-0112; South Central Region 214-258-6776; 

Northwest Region 408-745-7760; Southwest as it 714-752- 368. Euro peag Sales =e 
(Holland) (31) 075-28-7461 


COLOR DELUXE 
A LA MODE 


If your application needs the best, it 
deserves Ramtek. Ramtek, because of 
quality and depth of line: up to 16 
million colors, as many as 256 levels of 
grey, a choice of resolution up to 1280 
X 1024. Ramtek, because of breadth of 
line: desktop terminals, sophisticated 
colorgraphic display generators, moni- 
tors. Ramtek because of multiple 
options: a color printer for quick plain 
paper copies and cameras for prints 
and transparencies. Ramtek, because of 
durable interactive devices: joysticks, 
trackballs, graphic tablets. Above all, 
Ramtek, because of experience: weve 
done it all, we do it the best. To see 

the best in colorgraphics call your near- 
est Ramtek office. Or contact us at 

2211 Lawson Lane, Santa Clara, CA 
95050. 408-988-1044. 


OUR EXPERIENCE SHOWS. 


World Headquarters—Santa Clara, CA. 

European Headquarters—Ramtek Europe BV, 

PO Box 67, Badhoevedorp. 1170 AB, The Netherlands. 
Regional Offices—Dallas, TX: Santa Ana. CA: 

Seattle. WA: Schaumburg, IL: Houston, TX; McLean, VA; 
Denver CO; Cleveland, OH: Rochester NY: Maitland. FL; 
East Brunswick, NJ: Boston. MA. 
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ny could backtrack and phase out 
existing drives based on oxide- 
coated media. Yet to be addressed is 
the impact such a decision would 
have on existing controller design: if 
bit densities are doubled, transfer 
rates will correspondingly increase. 

All thin-film media Ampex drives 
will incorporate manganese-zinc 
ferrite mini-Winchester or compos- 
ite heads mounted on 3370-style 
flextures (head suspensions), giving 
the company the option to incorpo- 
rate thin-film read/write heads for 
even higher linear densities later, 
Lin explains. Further increases in 
linear densities and, hence, drive 
capacities will result from a 
proprietary thin-film process de- 
signed to handle vertical, or 
perpendicular, recording tech- 
niques, he adds. “Prototype ver- 
sions of drives using this media in 
conjunction with vertical recording 
will be available from Ampex in 
1984,” he says, “and Ill need this 
media in volume in 1985.” 

To meet its in-house needs, as 
well as the anticipated demand for 
thin-film media from outside ven- 
dors of OEM Winchesters, Ampex is 
planning a major plant expansion in 
the San Francisco Bay Area and 
intends to have an automated 
50,000-sq.-ft. media-production fa- 
cility on-line in San Jose, Calif. Pilot 
production at the plant is set for the 
first quarter of next year, with the 
first line scheduled to be up and 
running by May. The plant will 
handle 5¥s- and 8-in. media; 14-in. 
disks will continue to be manufac- 
tured at the company’s neighboring 
Sunnyvale plant. As a result, says 
Ed Fleming, general manager of the 
company’s Materials and Devices 
Group now headquartered at that 
plant, disk volume in dollars will 
triple between this year and next, 
and will triple again by 1986. 
Fleming does not disclose exactly 
how much money was involved in 
media sales, but he does say that his 
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MINIBITS 
SEAGATE LICENSES SONY DRIVE 


Seagate Technology Corp.'s recent decision to second-source Sony’s 
Corp.’s 3%-in. floppy disk drive may lead early next year to a 3%%-in. 
Winchester upgrade based on the same form factor, say sources close to the 
Scotts Valley, Calif., company. At the same time, citing a lack of market 
definition, the company has decided to retreat from the high-capacity, 
small-Winchester business, and withdraw its proposed sT-538, a 38M-byte, 
5%4-in. device initially equipped with thin-film read/write heads (MMs, 
November, 1981, p. 46). Seagate, which has never manufactured floppy disk 
drives, may set up a separate company to handle the 3'-in. licensed device, 
and sees the Sony agreement as a way of promoting media standards for 
small diskette drives. Tandon Corp., Chatsworth, Calif, has already 
announced drives using Sony’s plastic-jacketed diskettes (MMs, October, p. 
00). Pricing and availability of the Seagate diskette drive will be set by 
year-end. 


RACAL-MILGO UNVEILS LSI-BASED MODEM 


Following 16 months of design and development of three custom chips, 
Racal-Milgo, Miami, has introduced a 4800-bps modem based on its new Ls! 
components. The entire Omnimode 48 modem resides on one Pc card, a 
configuration made possible through the use of the new arithmetic-logic unit, 
memory-management unit and interface analog/digital ics. Already in 
production from multiple sources, the three chips will be incorporated in future 
Racal-Milgo datacomm products, company sources say. Sporting a menu- 
driven intelligent front panel, the Omnimode 48 displays modem, line and 
interface status; network configuration information; and the results of various 
diagnostic tests. With all protocol information stored in nonvolatile memory, 
the modem eliminates the use of internal hardware straps. Two board-level 
options for the Omnimode 48 are remote modem control and multiport. RMC 
lets a central-site Omnimode 48 control 32 local modems and more than 100 
remote modems, without another external controller. The Multiport option is 
available in two- and four-port versions, and lets a single Omnimode 48 
handle several channels, whose aggregate data rates can’t exceed 4800 bps. 
Single-unit price for the Omnimode 48, available in desk-top and rack-mount 
versions, is $3600. 


BURROUGHS INTRODUCES ENTRY-LEVEL COMPUTER 


Burroughs Corp.’s new entry-level system in its medium- to large-scale 
computer line, the B 5920, can be used stand-alone or remotely as part of a 
distributed-processing network. With prices starting at $180,000, the B 5920 
offers 3.1m bytes of main memory using 64k-bit chips. The processor, 
memory and i/o subsystem are housed in a cabinet measuring 44 x 45 x 29 
in., a 69-percent reduction in floor space from previously available B 5900 
systems. The price includes an independent front-end processor, which fits in 
the cabinet, for managing data-communication networks. All application, 
database and system software runs unmodified on a single-processor B 5920 
or a multiprocessor B 7800, the company says. A single-processor B 5920 can 
be field-upgraded to a four-processor B 5900 computer system with as much 
as 15.5M bytes of main memory. 

Burroughs’s LINC fifth-generation language compiler for the B 5920 that 
speeds application-system development will be available early next year. 
Customer deliveries of the B 5920 will begin in the fourth quarter of 1982. 
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Do You Know Anyone 
Who Won’t Be 
At COMDEX This Fall? 


The Las Vegas Convention Center 
Las Vegas, Nevada 
November 29-December 2, 1982 


New products...new technologies...new 
ideas...new business for you! 

Why take the gamble that industry communi- 

cations will keep you up-to-date on what’s 

new, when you can see it all in one place at 

one time. Everyone else will be there...you 

should be, too! 


At COMDEX/FALL '82, presented by THE 
INTERFACE GROUP, the World’s largest 
producer of computer shows, you can see -- 
in days -- what would otherwise take you 
months to see on your own. 


The only true trade shows, COMDEX has 
consistently set exhibitor and attendee re- 
cords year after year. This year’s show will be 
the largest ever! 


See over 1,000 manufacturers and suppliers 
of computer and computer-related products! 
And attend the specially designed series of 
COMDEX-exclusive seminars and programs, 
constructed to meet the needs of today’s 
competitive ISO environment...there’s some- 
thing for everyone! 


Your customers insist on the latest. In this 
industry, ‘the latest’ changes almost daily. 
That's why its important that you attend 
COMDExX this fall to meet the people who 
understand your business as well as you do! 


COMDEX makes it easy. We bring all the 
latest technology and products together, ina 
true business environment, created to form 
and maintain business relationships. 
To make plans to attend, call us today at 
(617) 879-4502 
for information and reservations. 


CO/mnD>EX/ FALL. 
Where The Computer Industry 
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The mini-MATE: 
A cooling system designed 


for the mini. 


Because mini-computers generate heat, cooling 
is necessary to insure the up-time of both equip- 
ment and personnel. Here is the perfect solution. 

The mini-MATE is a precision spotcooler, com- 
plete with humidity control. It is compatible with 
any mini-computer installation. Each unit is a self- 
contained, modular system, flexible to meet any 
growth requirement. The mini-MATE is controlled 
by solid state electronics to insure precise, main- 
tenance-free operation. A unique compact design 
offers one-man installation and service to mini- 
mize cost. 

Space required for installation? NONE—It is 
mounted completely recessed overhead, within 
the 2' x 4' opening of a standard ceiling tile. To 


(0 Liebert 


We help make your computer investment pay off. 
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further reduce costs, the need for ductwork has 
been eliminated. 

Contact Liebert...world’s leading manufacturer 
of power conditioning and environmental control 
systems for data processing systems. 


ed 


Xe 


Liebert Corporation 

1050 Dearborn Drive 

P.O. Box 29186, Columbus, Ohio 43229 

Phone 614-888-0246 Telex 246-655 Liebert WOGN 


Please send further information on the mini-MATE”” 


Name wees 


Title:___ 


Company : 


Address: ___ 


City = ____ State 3a 


{| Have salesman call. 


VAVIEBERIECOMBUTER 


| D} | His [ Sy SIE MS BYALIE ] [l/s EBERT COM 
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company shipped 55,000 disks this 
year, mostly for 5¥4-in. drives. By 
1986, he plans to ship more than 1 
million thin-film platters, an unspe- 
cified percentage of which could be 
designed to handle even higher 
capacity vertical recording. 
Driving the market for this class 
of media, Fleming says, will be the 
need to increase memory capacities 
radically in drives with smaller 
diameter disks. Thin-film media, he 
says, is particularly attractive to 
drive vendors interested in track 
densities of about 1000 tpi. At the 
same time, these disks promote 
higher linear, or bit, densities by 
generating sharper flux transitions, 
while ensuring that signal levels 
remain high enough to provide 
readable data. The strength of these 
signals is a function of, among other 
things, how fast the disk passes 


NEWS 


under the stationary read/write 
head. The 14-in. diameter drives 
operating at the 3600-rpm speed 
typical of Winchester devices of all 
sizes, operate at a faster linear 
speed (measured in how many 
inches of linear disk space pass 
under the stationary read/write 
head per second) than 5¥4-in. disks 
operating at the same rpm. 
“Vendors of 5¥4-in. Winchesters 
want to get as much data as possible 
onto each disk surface,” Fleming 
explains, “and when linear speeds of 
the disks are reduced, signal 
amplitudes go down.” The problem 
of reduced linear speeds in small 
drives is exacerbated when disk 
diameters become even smaller 
than 5¥4 in., such as in the 3.9-in. 
thin-film media Ampex is making 
for Fremont, Calif., start-up 
SyQuest Technology, Inc. 


Also driving the market for 
thin-film media, Fleming says, is 
the need for suppliers to keep costs 
down and yields up. “Thin-film 
media fits into the production 
process easier,” he says, noting that 
oxide-coated media requires a 
protective lubricating film on the 
surface and must be rejected if 
touched. Thin-film media, he points 
out, uses a metallic finish to protect 
the surface and, if inadvertently 
touched during the manufacturing 
process, can simply be wiped clean 
with a fluorocarbon solvent. 

Interest in thin-film media is also 
being spurred by the potential many 
vendors see for 5¥4-in. Winchesters 
using removable disk cartridges. 
Next year, according to Fleming, 
his company will ship 150,000 disks 
for use in this class of drive. Many 
makers of disk-cartridge drives 


DATAMEDIAS 


BIGGER. 
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And that means one source for your CRT 
terminal requirements. 

Since 1970, we’ve made the kind of 
terminals the market demands. 


SMART-GENERAL 
PURPOSE TERMINALS 


A large selection of 80 and 132 column 
smart terminals which offer buffered 
transmission, function keys, visual 
highlighting, and editing that ease the 
host computer's burden. And, all are up- 
gradeable as needs grow. 


EMULATION 


Capability and more functionality than 
your DEC, DATA GENERAL, TELEVIDEO, 


ee Us At Comdex 
Booth No. 1412 
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plan to use thin-film media rather 
than oxide-coated disks because of 
its durability, and because of its 
ability to withstand damage in case 
the head and disk slap together. 
Many vendors also feel that, 
compared to conventional oxide- 
coated disks, thin-film media will 
continue to operate more reliably in 
the more open environments dictat- 
ed by the requirement for remov- 
ability. 

Ampex has taken the cover off 
one of its 5¥4-in. rigid disk drives, 
put one of its Alar thin-film disks 
into it and has been running it in a 
completely open, unprotected envi- 
ronment, Fleming adds. “This drive 
has been running in our lab for 
months,” he says. “We have more 
than 4000 hours on it so far.” 


Solidview pegged as advance 
in rapid solids modeling 


Lexidata Corp.’s Solidview, a 
computer display system using 
technology that reduces the time 
needed to generate and display a 
solid image, may prove as signifi- 


cant as color raster technology has 

to computer graphics, say promi- 

nent industry participants. 
“Solidview is going to have a very 


dramatic impact,” says Dr. Patrick 
Continued on page 88 


—John Trifari Sequence of a universal joint being built on Lexidata's Solidview screen (left to right, top to 

bottom). 
ADDS, LEAR SIEGLER, or HAZELTINE CUSTOM TERMINALS SHOW ME THE 
terminals at less cost. _TO MEET YOUR SPECIFICATIONS _ WHOLE FAMILY: 
ee ee ee If one of our terminals has to be “tuned” Smart IBM Compatibility 
Datamedia can supply you with the to marry with your applications software, [J Emulation Custom Terminals 
color or black and white ote ose you wecan build a special model to meet 1] Graphics CJ Send Literature 
need: block graphics for business pre- _ exact needs. CZ) Call me 
sentations; more sophisticated bit map Selection...Ergonomics...Flexibility 
point-to-point graphics for display of pie ...Support...our family is backed with Name _ 
charts and exotic diagrams. lee on-site A silans by the sri de 

Service Company. Come prosper with the Title — 

pane Datamedia family. Call or write: - 

Datamedia Corporation, 7401 Central sud =a = 
Some of our family talk a different lan- Highway, Pennsauken, NJ 08109. Adayess 
guage: binary synchronous communi- _—_ (609) 665-5400. 
cation on a remote basis in either stand- ——— City State _ Zip 
alone or cluster configurations. DATAMEDIA Prcarry the sma ier ma a 


=== terminal maker. 


Return to: Datamedia Corporation, 7401 Central Highway, 
Pennsauken, NJ 08109 (609) 665-5400 
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CONCURRENT CP/M-86 
LETS YOUR COMPUTER 
DO MORE THAN: 

ONE THING 

AT A TIME. 


Another productivity breakthrough 
from the creators of CP/M. 


If you have to wait impatiently for your microcomputer to 

finish a job before moving on to another task, you need! 

Concurrent CP/M-86. Digital Research introduces See 
new software technology to increase the producti- ? ee 
vity of 16-bit microcomputers, including IBM's Nii 
Personal Computer. 


Using Concurrent CP/M-86, you can run several 
programs simultaneously, switching instantly from 
one program to another. For the first time you can 
write text while printing other documents. For the 
first time you can see directories without leaving 
your application program. For the first time you 
can edit programs while your computer compiles. 
Concurrent CP/M-86 is the best investment you 
can make in microcomputing, because it multiplies 
the value of your hardware, it lets you use all the 
CP/M-86 compatible programs, and if you're develop- 
ing software, it insures that you're on the crest of the 
hottest new wave in the business. 


As the chart shows, there's nothing else like Concurrent 
CP/M-86 in the microcomputing world, and only Digital 
Research offers it. For information, call or write Digital 
Research Inc., P.O. Box 579, 160 Central Ave. Pacific 
Grove, California 93950 (408) 649-3896. 


Far East 
Europe Microsoftware Associates 
Vector International 6 Floor A. Y. Building DIGITAL 
Research Park 


3-2-2 Kitaaoyama, ba 
B-3030 Leuven Minato-ku RESEARCH 
Belgium Tokyo 107, Japan 
32 (16) 20-24-96 003-403-2120 The creators of CP/M.” (Oo 
Telex 26202 VECTOR Telex 2426875 MSA 
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Available on 
| IBM Personal Computer 


Single-User with 
Background Consoles 


Real-Time Control 


Password Protection 
Time and Date Stamps 


Record and File Locking 
‘Local Area 
Network Support 
Shipped with Editor, 


| Assembler and Debugger 


uf Megabyte 


| Memory Management 


Winchester Disk Support 


CP/M File Compatible 


ADDITIONAL FEATURES: 
¢ 32 Megabyte FileCapacity 


e 512 Megabyte Disk Capacity 

e Real-tifhe message passing nucleus essential for 
multi-tasking, data communicationg@ind in@us= 

<frial control applications. 

e Supported by existing CP/M@86G6mpatiople 
languages. 


e Upward compatible@@ithiMP/ Nese. 
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JUNE 27-29, 1963:*BOSTON 
JOHN B. HYNES VETERANS AUDITORIUM 


Organized by Sponsored by For complete details contact: 
MINI-MICRO CAHNERS EXPOSITION GROUP 
anners Flaza 
colnet petit tin 1350 E. Touhy Avenue/P.O. Box 5060 
GROUP agazine Des Plaines, Illinois rg 8 


Phone: 312/299-9311 
Telex: 82882 CEG CHGO 
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OMTI introduces a brand new 
5%” intelligent Disk Controller 
specifically designed to 
blow your mind... 


but not your budget. 


Keep this price in mind Also, if you’re looking for cartridge or 
when you're adding up these floppy support for your fixed disk...talk to 
standard 20L features: us about our new OMTI Models 510A and 
@ 5% x 8" form factor 520A. 
e@ Formatted capacity increased by 20% By the way, a good place to look would be 
e@ Full track buffer our OMTI Suite in the Desert Inn during 
e SASIBUS simplifies host attachments the Las Vegas COMDEX gathering. 
And, of course, all of the standard fea- First come...first save! 
tures such as: ECC, on-board data separator, 
1.0 megabyte data transfer rate, etc., etc., WHAT'S 


etc., etc., and so forth. AN 

A simple request will get you all the de- 557 Salmar Ave. 
tails. If you’re on the verge of buying, call OMT Campbell, CA. 95008 
our marketing department for instant infor- G (408) 377-1521 
mation and outstanding prices. ? 
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‘5 Hidden surface removal Pixel 
Viewing transformation Visibile surface shading 


Viewing transformation 


Polygon data I/O 


Hidden surface removal 
Visible surface shading 


Display image 


Continued from page 83 
Hanratty, president of Manufactur- 
ing and Consulting Services, Inc., 
Costa Mesa, Calif., and a seminal 
CAD/CAM figure. Hanratty’s code is 
the original core of turnkey CAD 
from Applicon, Inc., and Computer- 
vision Corp. and the basis for MCs’s 
advanced Anvil-4000 CAD/CAM soft- 
ware. “Just as several years ago, 
color was thought to be unnecessary 
in graphics, now, hidden-surface 
removal and shading are considered 
unnecessary frosting on the cake, 
primarily because they demand so 
much host CPU time,” explains 
Hanratty. “But when you can 
generate complex, shaded images of 
solid objects in seconds, that 
capability will become as mandatory 
as color is today,” he says. 
“Solidview is the first step.” 
Generation of a solid image was 
previously done in a host CPU, 
which transforms and clips an object 
into a viewing volume, removes 
hidden surfaces and uses a complex 
shading algorithm to calculate pixel 
values for each visible surface. 
When complete, the host sends the 
object representation as pixel data 
to the display processor. Finally, 
the image appears in scan-line order 


Display 
image 


from top to bottom. The process can 
take several minutes, depending on 
the host’s load. 

Solidview’s approach is to off-load 
the hidden-surface removal, surface 
shading and pixel drawing from the 
host. Instead of passing individual 
pixels, the host passes the display 
image as a series of transformed and 
clipped geometric figures (poly- 
gons). Solidview uses firmware 
running on a dedicated bipolar 
processor for hidden-line removal, 
calculates smooth shading from 
host-generated shades for the 
polygon’s vertexes and immediately 
displays the pixel representation of 
that polygon. Meanwhile, the host 
concurrently transforms, clips and 
sends the next polygon in the 
image. Although complex images 
require processing of about 5000 
polygons, Solidview reportedly 
completes the image in seconds. 

T.Y. Shin, engineer in charge of 
Solidview’s development at 
Lexidata’s Billerica, Mass., facility, 
explains that the new display 
system is simply Lexidata’s 3400 
series 640 X 512 resolution color 
raster terminal enhanced with extra 
scratchpad memory, a proprietary 


bipolar processor and a firmware 
implementation of essentially the 
same hidden-line removal and 
shading algorithms that previously 
resided in FORTRAN code on the 
host. 

How effective is Solidview in 
off-loading the host? Solidview will 
give a CPU savings to a user during 
graphics viewing manipulations, 
says Hayden Hamilton, engineering 
software specialist for Santa Ana, 
Calif.-based PDA Engineering. PDA 
is vendor of the Patran-G finite- 
element-analysis CAD package. 
Hamilton says minor software 
modifications to Patran are neces- 
sary to support Lexidata’s new 
display. He also notes that 
Solidview can handle 2D, as well as 
3D, commands. 

What effect Solidview has on the 
size of the solids-modeling market is 
an open question. “We haven’t 
analyzed and quantified that,” 
admits Lexidata’s industry market- 
ing manager David Luther. “Solids 
modeling isn’t a particularly big 
market today. But we think it’s like 
color raster was seven or eight 
years ago—not quite there yet.” 

Al Klosterman, vice president 
and general manager of technical 
development for General Electric 
Co. CAE affiliate Structural Dynam- 
ics Research Corp., agrees, at least 
in part: “Solids modeling has been 
slow to catch on, and a primary 
problem is the slow speed at which 
you can do things,” he says. 
“Wire-frame modeling, in compari- 
son, is instantaneous. So I think 
Solidview will accelerate the accep- 
tance of solids modeling.” 

The image is not really the key, 
Klosterman says. He, Hamilton and 
Hanratty pinpoint the primary 
benefit of solids modeling as the 
variety of analyses—stress, aerody- 
namics, weight distribution and 
finite element—that can be per- 
formed on the mathematical model 
underlying the object. The dis- 
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We think these are the 
best ideas youve ever had. 


AT GE, YOUR IDEAS WERE THE KEY 
TO THE IDEAL OEM PRINTER. 


Is there such a thing as an ideal OEM printer? 

We'd like you to take a close look at the GE 3000 family. 
A compact, lightweight, functionally styled family of print- 
ers. A single line of eight basic tabletop matrix printers that 
offer cost effective solutions to virtually all your printing 
requirements. 


SINGLE-DESIGN SIMPLICITY. FLEXIBILITY. 
PRICE/ PERFORMANCE LEADERSHIP. 


The GE 3000 family of printers is a multi-model con- 
cept which eliminates the application limitations of single- 
model product lines. So you can solve your customers’ needs 
efficiently and effectively. All from a single-source supplier. 
All with high parts commonality. All with reliable, worldwide 
GE service. 


DISCOVER THE ALL IN ONE PRINTER FAMILY. 
Select standard print quality from 180 to more than 500 


cps. Near letter quality printing from 45 to 200 cps. We have 
80 and 136 column models. 

Our full range of standard features includes 72 x 72 
dot/in. graphics with precision paper movement, self-thread- 
ing paper load mechanism, close tear-off, six part forms 
capability, optional popular parallel and serial interfaces, local 
and downline configuration selection with non-volatile stor- 
age. Plus a range of options and paper handling accessories 
for office and factory applications. 

We're proud to say we think you've thought of everything. 


OF COURSE, INNOVATIVE IDEAS ARE 
NOTHING NEW TO GE. 


Our roots go back to Thomas Edison. It was in his tra- 
dition that in 1969 we introduced the first electronic data 
printer with modern LSI circuitry. Since then, we’ve contin- 
ued in that inventive spirit, supplying OEM’s with the finest 
in advanced printer solutions. What other printer supplier 
offers that much experience? 

General Electric. We're the industry leader in electronic 
printing. After all, we pioneered the industry in the first place. 


First In Electronic Printing. 


For the solution to your printing needs, call 


TOLL FREE 1-800-368-3182. 


General Electric Company, Data Communication Products Department FO3P1, Waynesboro, VA 22980. In Virginia, call 1-703-949-1170. 


GENERAL @@ ELECTRIC 
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played image is secondary compared 
to the functionality that allows an 
engineer to verify the design’s 
reliability and cost before it is 
manufactured. 

Klosterman points out that Solid- 
view’s rapid display allows a 
designer to check the aesthetics of 
his work. And, Hanratty says, solid 
rendering aids design by eliminat- 
ing confusion that often arises in 
interpreting wire-frame images. 

CAD vendors also cite the advan- 
tage of Solidview’s easy and rapid 
generation of high-quality, complex, 
shaded images from an underlying 
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solids model. This will expand CAD’s 
realm to the production of illustra- 
tions for training, maintenance 
manuals and marketing aids. 
Although Solidview gives Lexida- 
ta a lead in the graphic presentation 
of solids, competitors are close 
behind. Ikonas Corp., Raleigh, 
N.C., claims to have local hidden- 
line removal, and San Diego-based 
GTI Corp. reportedly is developing a 
polygon-based real-time display 
that incorporates both local hidden- 
line removal and smooth shading. 
Details are not firm, but the unit 
will probably be higher in both 


Okidata printers signal 
more focused market strategy 


Following close on the heels of 
Okidata’s recent decision to discon- 
tinue all but modification manufac- 
turing in Mount Laurel, N.J. (MMS, 
October, p. 00), the company will 
introduce two additions to the 
Microline family of 80- to 200-cps 
dot-matrix printers at the Novem- 
ber Comdex show in Las Vegas. 


The Microline 93 is one of two dot-matrix printers introduced by Okidata. The ML93, a 


Those new products, coupled with 
the phasing out or replacement of 
earlier printers, mark Okidata’s 
strategy to expand its printer 


offerings and address a_ broader 
market. 

The ML92 and ML93 printers, says 
vice president of sales and market- 
ing Chet Baffa, will carry a higher 


dual-mode, 132-column printer, prints bidirectionally at 160 and 40 cps in data-processing 
and correspondence-quality modes, respectively. The dual-mode, 80-column ML92 also 
prints bidirectionally at 160 and 40 cps in data-processing and correspondence-quality 


modes, respectively. 
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performance and price than Solid- 
view. A basic Solidview system 
including monitor sells for $29,000 
in single-unit quantities, or $37,000 
for a unit with local pan and zoom. 
“The technology is running ram- 
pant,” says Leon Malin, senior vice 
president of White Plains, N.yY.- 
based Magi, known for its role in 
developing the computer graphics 
used in the movie “Tron.” “The next 
guy is liable to do it faster and 
cheaper—it won’t be long before 
local solid-object display processing 

becomes common.” 
—Kevin Strehlo 


price and offer about a 30-percent 
speed improvement, or 160 cps, 
over Okidata’s low-end Microline 
offerings, the 120-cps ML82A .and 
ML83A, introduced in August, 1981. 
They also offer correspondence 
quality for word-processing output 
and signal a focused Okidata 
product and marketing strategy 
aimed at desk-top computer applica- 
tions. 

The bidirectional Okidata ML92 
and ML93 dot-matrix printers, 
based on dual 8039 8-bit microcon- 
troller chips from Intel Corp., 
operate at a maximum of 160 eps. 
The printers have a dot-addressable 
graphics resolution of 72 x 72 dpi 
and a Centronics parallel interface. 
Other features include proportional 
spacing, dot- or character-column 
horizontal positioning and self- 
diagnostics. 

The ML92 narrow-column Micro- 
line offers 80 characters per line at 
10 epi, 96 at 12 epi and 136 at 17.1 
cpi. The wide-column ML93 offers 
136 characters per line at 10 cpi, 163 
at 12 epi and 238 at 17.1 epi. 

Options include a 200-character 
buffer and current-loop, RS449, 
RS422, Centronics HS and 4000- 
character buffered RS232 interfaces. 
Production quantities are expected 
during December or January. 
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EDP 


Staticide 

cufs _ 

Static induced 
downtime 


O/ * 
The greatest cause of 
electronic equipment mal- 


functions is static electricity 
generated in the user's office environment, resulting in 
more downtime than power problems or mechanical 
failures. 


EDP Staricide, “The Liquid Floormart,”"™ prevents the generation 
of static—conveniently, economically, and for long periods of 
time. Specified for field service by many manufacturers of electronic equipment, EDP Sraticide 
reduces static-related system interruptions by 92% or more! 


EDP Staticide is different from other static control substances, because it 


2 ° Meets static decay criteria of © Is effective on all materials: textiles, 
military and medical specifications plastics, tile, glass, metal, painted 
oe e Is effective at relative humidities surfaces, wood, etc. 
below 15% e Is nontoxic, nonflammable 


© Prevents dust attraction e Is nonstaining, biodegradable 


And while standard floormats or static-controlled carpeting may protect the 
floor, EDP Sraticide protects the environment. Wipe it on your CRT, spray it on 
table tops, furniture, and accessories—even on clothing. Stop static generation 
at every conceivable source—for less than $10 per quart! 


a 


LEP AG GE 


&taticide 


*Independent field studies by major manufacturer. Report available 


az 


YO POLE 


Eliminates Static Electricity 


acl incorporated Specialists in Static Control 


1960 E. Devon Ave., Elk Grove Village, Illinois, 60007 Telephone 312-981-9212, Telex 4330251 
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North Star can 
make you a Star. 


Everything it takes to make 
your systems package 
a feature attraction. 


As a leading supplier of hardware and software to 
small systems houses, North Star is always on the 
lookout for talented systems integrators who need 
quality microcomputer products and support. 
Whether you need hardware, software or a combi- 
nation of the two, we can provide you with develop- 
ment products that meet your needs. 


Your ticket to fame and fortune. 


Our North Star ADVANTAGE integrated desktop 
business computer features 640 x 240 pixels mono- 
chrome graphics, a standard Z80A® with optional 
8088 CPU co-processor, dual 5%" floppy or floppy 
plus 5%" hard disk storage and Local Area Network 
capability. And list-priced from $3599, our North 
Star ADVANTAGE offers incredible price/perfor- 
mance. We also offer our low cost HORIZON® 
systems in both single-user and multi-user configu- 
rations. The HORIZON features an S-100 bus, 

a Z80A CPU and floppy as well as 5%" and 14" 

hard disks. 


All the tools you need to write 
your own smash hit. 
We offer standard, user-proven business appli- 


cations software programs as well as our “C’’-based 
application development system. Add to that our 


The North Star logo and HORIZON are trademarks or registered 
trademarks of North Star Computers, Inc 


FOLLOW THE STAR 


NorthStar 


variety of powerful business languages and industry 
standard as well as proprietary operating systems, 
and North Star gives you the software tools you 
need to produce a truly capable business system. 
Standard applications software includes analysis 
spreadsheets, word processing, accounting and 
data base management. Standard languages other 
than “C” include FORTRAN, COBOL, BASIC and 
Pascal. In addition to the industry standard CP/M® 
operating system, you can also select from North 
Star DOS and ASP for both single-user and multi- 
user system configurations, and MSDOS™ for 
16-bit applications. 


With our great supporting cast, 
you'll get rave reviews. 


We offer comprehensive technical support includ- 
ing hardware and software training, technical 
manuals, nationwide service and a special factory 
telephone number for technical inquiries. And we 
make it easier for you to do business by provid- 

ing you with discount development units, sales 
leads, a third party software directory, company 
newsletters, sales promotion material, nationwide 
advertising and a nationwide network of distributors 
and North Star sales offices. 


Call us for an audition today. 


For more information call (415) 357-8500, ext. 504 
or 534. 
We want to help make you a star. 


CP/M is a registered trademark of Digital Research Inc 
Z80A is a registered trademark of Zilog, Inc 
MSDOS is a trademark of Microsoft, Inc 


4. 


14440 Catalina Street, San Leandro, California 94577 
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A key feature of the new printers, 
says Ralph Mahoney, product 
manager for Okidata’s high-perfor- 
mance ML84 and Pacemark 2350 
printers, is all-points-addressable 
graphics. “The end result is that, 
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charts, pie charts or other types of 
pictures,” Mahoney says. In addi- 
tion, a user can duplicate what’s on 
the CRT screen in black-and-white 
hard copy. 

Mahoney also points out the 


with the proper software, you can 
create high-quality graphs, bar 


printers’ word-processing capabili- 
ties. ‘“‘Word-processing packages 


such as WordStar and Perfect 
Writer are widely used with 
personal and desk-top business 
computers,” he says. “The users of 
these packages also want high- 
quality printing for their correspon- 
dence.” He says printers that lack 
correspondence-quality output 
won’t find many buyers in the 


This ad is aimed 
at people with 
PDP/ LSI-11, 8080/Z80 
and 68000 computers. 


Don’t be trapped into 
a Single- user operating system. 


el | 
BRC tian A tiee 
rd 

Consider Idris. 
Idris is multiuser. It uses memory management when 
available...and can run multiuser when memory management 
is not available. 
Since Idris is available NOW on all these machines and 
we're moving it to the other 16 and 32 bit computers, 
you won't be locked-in to any one hardware vendor. Idris 
assures you the freedom to choose. 
We wrote Idris, we maintain it. We'll train you—and we 
stand behind it. Write or call. Priced from $2,250. 


Idris is a trademark of Whitesmiths, Ltd 
Unix is a trademark of Bell Labs. 


Protect your software investment. 


Whitesmiths, Ltd: 


Parkway Towers, 'B; 485 US Route 1 So., Iselin, New Jersey 08830 (201) 750-9000 Telex: 645 592 
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| graphics/word-processing markets. 
| Baffa agrees: “These products 
| evidence the continuing trend 
| toward printers that are more 
versatile, fully featured and offer 
higher printing throughput for 
prices that are within the reach of 
the small-business owner,” he 
explains. 
Most industry observers expect 
the market for personal-computer 
| printers to soar. Over the next five 
years, domestic sales of serial 
character printers for personal 
| computers will increase at an annual 
| rate of 40 percent, says research 
firm Advanced Resources Develop- 
ment. These printers will account 
for approximately 80 percent of all 
serial character printers shipped in 
the U.S., an ARD report states. 
Research by Dataquest, Inc., shows 
that the North American serial- 
| printer market will grow to $2.1 
billion by 1986, up from about $1 
| billion last year. 

Okidata’s reorganization strategy 
—phasing out some products and 
unveiling others—focuses on the 
| company’s product charter, intend- 
ed to appeal to a broad market base. 
Baffa believes the company is 
beginning to reach that base. At the 
low end are the 80-cps ML80 and the 
120-cps ML82A and ML83A, which 
sell for $449, $649 and $995, 
respectively. The 200-cps ML84 and 
| the 350-cps Pacemark 2350, which 
retail for $1395 and $1515, respec- 
tively, make up the high-end of the 

line. Baffa says Okidata is trying to 
| keep the pricing competitive on the 
_ mid-range 92 and 93. Prices aren’t 
| final, but the company plans to 
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Okidata’s vice president of sales and 
marketing Chet Baffa says the ML92 and 
ML93 printers will carry a higher price and 
offer about a 30-percent speed improvement 
over the company’s low-end ML82A and 
ML83A offerings. 


retail the 92 for less than $700 and 
the 93 for $900 to $1200. With the 
two newcomers, however, Okidata 
could phase out the 82A and 834, but 
not before 1984, says Baffa. 

The souped-up 92 and 93 Micro- 
lines are also targeted at the low 


end of the serial impact matrix- | 


printer market, a segment in which 
Epson is ranked number one by 


observers. Okidata and other print- | 


er manufacturers have set their 
competitive sights on Epson’s 
80-cps MX80 at $645, Mx80 F/T at 
$745 and 100-cps MX100 at $995. 

C. Itoh’s 100-eps ProWriter 
Series 8500 at $399 is also in the 
race, as is the Centronics Data 
Computer Corp. 80- to 100-cps 739, 
priced at $695 to $795. Centronics’s 
mid-range 200-cps Printstation 
models 352 and 353 offer some 
features comparable with the Micro- 
lines, but are priced at $1700 to 
$2400. 

Although Okidata’s new Micro- 
lines may compete with Epson in 
performance, says one observer, 
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Epson’s prices are lower. Baffa feels 
that the suggested pricing is 
competitive, but points out that 
Epson is not the only target at 
which Okidata and other companies 
are aiming. “I woudn’t like to 
position ourselves as having para- 
noia about Epson,” Baffa says. 


Idris is a trademark of Whitesmiths, Ltd 
Unix is a trademark of Bell Labs 


This ad is aimed 
at people who 
know about UNIX 


Consider Idris instead. 


aso ‘ are 
> ahs Whitesmiths 
a, 
/ 
Soe, 
— 


Idris is pin for pin compatible with Unix/V6. Same 

system calls. Same file system. The same software tools, too. 
So why Idris, you ask? First, it is available NOW on 
PDP/LSI-11, 8080/Z80, and 68000. Second, Idris costs less. 
And the license restrictions are much less cumbersome. 
Also, we support it. We maintain it. And we stand behind it. 
If you need more reasons to buy Idris, just ask. We 

have plenty. Priced from $2,250. 


Protect your software investment. 


Whitesmiths, Ltd: 


“We’re out there competing with 
others very seriously, too. We 
compete with every printer manu- 
facturer up to 350 cps. We’re active 
in the same market with Epson 
because they are our largest 
competitor in the lower end of our 
product line.” —Nancy Love 


Parkway Towers, ‘B; 485 US Route 1 So., Iselin, New Jersey 08830 (201) 750-9000 Telex: 645 592 
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Multiprocessor, multi-user system 
runs on VME bus 


A multiple-microprocessor-based 
system that can handle eight to 16 


WHATIS A 
PRINTER STORE? 


users on the VME backplane bus will 
be introduced this month at Comdex 


THE ONE SOURCE 

FOR ALL YOUR 

LINE PRINTER NEEDS. 

Only The Printer Store offers a complete 
line of Band, Belt, Matrix, ChainTrain and 
Drum printers in speeds of 150 to 1500 
LPM, nationwide service, and a full line of 
ribbons, spares and accessories. 


GUARANTEED PLUG COM- 

PATIBLE WITH YOUR SYSTEM. 

Every printer we sell is guaranteed plug- 
compatible with your CPU via our custom 
controllers/ interfaces. 


SAVE UP TO 50% OFF 

YOUR MINI VENDOR’S PRICE. 

You pay less because printers are our 
only business. We buy in quantity and 
pass the savings along to you. 


SHOP BY PHONE FOR RIBBONS, 
SPARES AND SUPPLIES. 

We stock a full line of ribbons, spares and 
supplies for your convenience. Call 800- 
243-9054 and we'll ship your order within 
24 hours. 


Digital As 


sociates Corporation 


REMOTE LINE PRINTING 

ANY WAY YOU NEED IT. 

Only The Printer Store has five cost-effec- 

tive answers to your remote printing 

needs: RS-232; Long Lines; Remote Line 

Printer System; Remote Batch Printer and 

Remote Communication Printer. Choose 
the one that best fits your application. 


COMPLETE SERVICE AND SUPPORT. 
Our nationwide, centrally dispatched ser- 
vice network is the largest and most re- 
sponsive in the industry. 


FAST DELIVERY AND 
PROFESSIONAL INSTALLATION. 

We typically deliver in 30-40 days, and 
your printer is installed by factory-trained 
technicians. 


WE GUARANTEE EVERY PRINTER 
FOR 2 YEARS. 

With our exclusive “Printer Security Blan- 
ket” we pay for all printer service, parts 
and labor for 24 months. 


CALL TOLL-FREE 800-243-9054* 


1039 E. Main Street, Stamford, CT 06902 TWX 710-474-4583 
(800) 243-9054 *in Connecticut call (203) 327-9210 
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in Las Vegas and Europe. The VME 
bus is a 32-bit backplane established 
one year ago by Motorola, Inc. 
Deliveries of the hardware are 
expected to start by the end of the 
first quarter of next year. 

The system is the first product 
from year-old Victory Computers, 
Inc., Campbell, Calif., founded by 
Roger Vass, formerly the vice 
president of marketing and sales at 
Tele Video Systems, Inc.’s computer 
division and vice president of 
marketing at Altos Computers, Inc. 

Victory is pricing the system in 
the $10,000 to $20,000 range, Vass 
says. He indicates that his competi- 
tion includes hardware from Molec- 
ular Computers, Inc., oSM Comput- 
ers, Inc., and Micromation, Inc. 


| These systems use multiple 8-bit 


processors to expand the _ hard- 
ware’s capabilities as the number of 
users increases. Vass, however, has 
based his machine on 16-bit proces- 
sors. 

Further, Vass will market two 
systems. One uses the MC68000 and 
is aimed at the industrial-control 


_ and robotics markets. The other is 


based on Intel Corp.’s iAPX 186 and 
is targeted at general data-proces- 
sing customers. Both systems run 


| on the VME bus, which attracted 


Vass because it is becoming a 
standard. Additionally, he says, 
“The growth potential (for systems 
on VME) is good.” A _ 16-bit 
architecture now on VME can easily 
be upgraded to 82 bits once these 
higher performance processors are 
available, he adds. 
Operating-system software for 


the Mc6s000-based hardware is 


Unisoft Corp.’s implementation of 
Bell Laboratories’ UNIX. Version 7 is 
available, Vass says, but the 
company is moving to System III. 
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Made in USA 


T™™ 


Aydin Controls introduces its American-made, 
in-line gun, high resolution Patriot Series of Color Monitors. 


Aydin Controls, a leader in high resolution color display 
terminals, now manufactures Patriot™, its own in-line gun 
series of color monitors. The Patriot series will supplement 

Aydin’s well known family of delta and in-line gun 
monitors. 


Patriot's 13-inch Model 8810 and 19-inch Model 8830 both 
offer the latest state-of-the-art features plus all of the 
advantages of American technology and manufacturing. 
Patriot features high video bandwidth, wide horizontal 
line rates, fixed convergence, excellent high voltage 
regulation, modular construction, analog or TTL inputs 
and rack mountability. The Patriot Series can be 
customized to fit special needs. 


Patriot monitors provide outstanding performance at an 
attractive price coupled with an 18-month OEM warranty; 
off-the-shelf availability; quick delivery of spare parts; and 

fast, reliable service. For more information contact Aydin 
Controls, 414 Commerce Drive, Fort Washington, PA 19034. 

Tel: 215-542-7800 (TWX 510-661-0518). 


AYDIN XX CONTROLS 
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The iAPX 186-based system will run 
Digital Research, Inc.’s concurrent 
CP/M-86 and its multi-user, multi- 
tasking MP/M-86. 

A single-cabinet Victory system 
includes the processor board with 
the MC68000 or iAPX 186, 256K bytes 
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of RAM, memory management, eight 
serial (RS422) ports and 24 parallel 
ports and a Z80B to handle 1/o. A 
second board controls all mass- 
storage peripherals. These include 
either a 40M-byte, 8-in. Winchester 
disk drive from Quantum Corp. and 


The no-nonsense 
approach to 51/2” 
Winchester drives 


Our no-nonsense approach is simple. Design and 
build a Winchester drive with the highest capacity, 
reliability, performance and quality. Only RODIME gives 
you a full range of storage capacities — 6, 13, 20, 27 
40 and 54 megabytes. All with industry-standard inter- 
face so that as your storage requirements grow, you 
can simply upgrade capacity and performance 
without redesign. And, we are shipping more high 
capacity drives worldwide than anyone else. RODIME 
drives are reliable with an unprecedented 12,000 
hour MTBF. An on-board microprocessor reduces 
components, enhances performance and precisely 
controls the drive’s mechanics. Our performance is 
among the best—an average access time of 50 ms 
in the higher capacity drives. As for quality, ask our 
customers, they'll tell you RODIME’s 514” Winchester 
drives are the best. 

For the sensible approach to Winchester disk 
drives, see the no-nonsense people at RODIME. 


RODIME 


RODIME PLC 
25801 Obrero, Mission Viejo, CA 92694, (714) 770-3085 


Nasmyth Road, Southfield Industrial Estates, Glenrothes, Fife, KY6, 2SD, Scotland 


Telephone: 0592 774704 
See the RODIME no-nonsense Winchester drives at COMDEX Booth #2301 
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Roger Vass is founder of Victory 
Computers, Inc., which is releasing its first 
product, a multiple-microprocessor-based 
system that handles eight to 16 users on a 
VME bus backplane. 


a 1M-byte, 8-in. slimline floppy disk 
drive or a Seagate Technology 


| Corp. 5¥4-in., 6M-byte Winchester 
| and a 1M-byte, 5¥-in. floppy. 


Vass plans to incorporate Sea- 
gate’s removable Winchester car- 
tridge drive for backup. The drive 
controller, which uses a Z8000, can 
handle as many as four of each 
device. A 1M-byte RAM board is 
optional. All boards are double- 
width Eurocards. The chassis 
includes a six-slot backplane, and 
can accommodate any VME-compati- 
ble card, Vass says. 

The system also includes a slave 
processor using a Z80. Vass says this 
slave board will run 8-bit CP/M and 
will expand the system’s serial 1/0 
as users are added. As a CP/M 
processor, the board allows access 
to the software written for that 
operating system. 

Vass hopes to build a family of 
four or five systems based on the 
chassis and cabinet used for the 
initial product. 

The company will use distributors 
in the U.S. and Europe, where Vass 
expects to do about 50 percent of his 
business. He also says he would 
consider selling the system boards 
separately through another compa- 


| ny. —Larry Lettieri 
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DON'T LET 

51/4” \X/INCHESTERS 
SHOOT DOWN 
YOUR MULTI-USER 
SYSTEM PLANS 


Now you can design truly high 
performance systems with the 
VERTEX V100 514” family; 31MB, 
52MB, 72MB capacity; 30 msec 
average access time; industry 
standard mounting, interface and 
transfer rate. 

There was a time when “high 
performance system” meant “big 
disk system.” Not anymore. The low 
cost VERTEX V100 family brings 
you big disk performance, all right. 
But in a compact 5'4” format. 
What's more, your system is pro- 


bably already designed for 
the VI00 family since it 
uses the industry stan- 
dard interface and 5 
Mbits/sec transfer rate. 
The VI100 family is actu- 
ally the first of a series of 
VERTEX drives designed for even 
higher performance and capacities. 
That means you get peak perfor- 
mance today with superior design 
integrity. And each VERTEX drive is 
backed by a team that has been 
responsible for the design and 


See Us at COMDEX Booth #1075/1077 
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manufacture of over 3,000,000 disk 
drives. So while VERTEX is anew 
company, Our production and qual- 
ity assurance programs have been 
fine-tuned to deliver highly reliable 
products, on time. You can plan 

on it! 

Don't delay your high perfor- 
mance system plans any longer. 
Call Norm Hayes, Director of 
Marketing, today at (408) 
942-0606. Or write VERTEX, 2150 
Bering Drive, San Jose, CA 95131. 


VERTEX 


PERIPHERALS 
You Can Plan On Us... 


oA 


Pee 


ae 


oe 


The system you built last year now 
needs some modification. Fancy word 
— modification. What it really means is 
you've got to start all over again. Because 
the OEM system that’s in your system 
is simply a one shot deal. It doesn't 
allow you any room for change. Which 
is how you stay competitive. 

That’s why Intel developed the 
86/330. It’s the only OEM system that 
lets you grow without rebuilding. So 
- you can get to market quicker and keep 
your price/performance edge. 

What is it that allows the 86/330 
_. such a distinctive advantage? A design 

which keeps pace with both VLSI 
~-.& peripheral technology. It allows you 
- to plug in generation after generation 
-. without any change. Just what you'd 

~ expect from Intel. 

.. | The 86/330 is designed with indus- 
try standards so you can immediately 
tap into hardware and software from 
’-a hundred vendors. Including 
-»- MULTIBUS® boards for graphics, 
--Ethernet* analog or digital I/O. 

.:-. To give you high speed number 
_.-crunching and high speed I/O, the 

.. 86/330 has been designed with a super 
_ ‘high speed 16 bit processor, an 8087 

. “numeric coprocessor, and an 8089 I/O 
|“ processor. — 

_-... Also it has multiprocessing architec- 
“ture so you can add processing power 


without having to start from scratch. 
It has a super reliable high speed 
Winchester and up to 1 megabyte of 


RAM. All matched, in order to execute 


many programs simultaneously. 

Your adolescent kids couldn't 
answer you any faster. 

Unlike anything you've ever related 
to before, the 86/330 has a dual per- 
sonality. It can talk to machines as well 
as humans. Because it has both 
iRMX™86 for real-time control systems 
and XENIX* (UNIX* system) for 
multi-user commercial applications. 

With its industry standard software, 
the 86/330 can speak in several 
tongues. COBOL for business. FOR- 
TRAN for number crunching. Pascal 
or “C” for system programming. 

One other thing. Aside from time, 
the 86/330 saves you something else. 
Money. It has several times the per- 
formance of a mini for just about the 
same price. 

The Intel 86/330. The only OEM 
system that won't cramp your style. Or 
stunt your growth. 

For information call (800)538-1876. 
In California, call (800) 672-1833. 


a ® = 

| deliver Ss 
solutions 

United States and Canadian Distributors: Alliance, Almac/Stroum, Arrow 

Electronics, Avnet Electronics, Component Specialties Inc., Hamilton/Avnet, 

Hamilton Electro Sales, Harvey, L.A. Varah, Measurement Technology Inc., 


Mesa, Pioneer, Wyle Distribution Group, Zentronics. In Europe and Japan, 
contact your local Intel sales office. 


: i ae tok Ethernet is a trademark of Xerox Corp. UNIX is a trademark of Bell Labs. XENIX is a trademark of Microsoft.” a a 
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1024 x 1024 


16 COLOR GRAPHICS 
CONTROLLER, 


$4,100 


in 100 QUANTITY. 


It’s a price breakthrough even at $7,200 for a single unit. 
Our multibus display controller gives you performance 
too with 8, 16, or 256 colors; hardware, pan, scroll, and 
zoom; multiple plane BIT, BLT, and fast vector writing with 
the new NEC 7220. 


Boards can be modularly configured to give you up- 
gradeable options. You can start with a 2 board 8 color 
system; move to 3 boards with 16 colors, or grow to a 256 
color set with overlay planes. Palettes of 2’or2*“can be 
selected for our look-up-table. The same boards can be 
configured for grey scale. 


Hardware features don’t become software pains either. 
Our Unix “C” driver and core package allows you to work 
above low level mental gymnastics. 


Want more information? Circle the bingo or call us at (617) 
275-4330 for an individual quote. Put some color in your 
systems life. 


IXIER 


TECHNOLOGY, INC. 


7 Oak Park Bedford, MA 01730 
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CALENDAR 


NOVEMBER 


16-18 1982 International Test Conference—Cherry Hill 
82, Philadelphia, sponsored by the IEEE Computer 
Society and the Philadelphia section of the IEEE. 
Contact: Doris Thomas, Conference Registrar, P.O. 
Box 371, Cedar Knolls, N.J. 07927, (201) 267-7120. 


16-19 “Logical Data Modeling’ Seminar, Ann Arbor, 
Mich., sponsored by The DMW Group, Inc. Contact: 
William Maurer, The DMW Group, Inc., Publishing & 
Seminar Division, 2020 Hogback Rd., Ann Arbor, 
Mich. 48104, (313) 971-5234. 


17 “Network Optimization and Tariff Impact Strate- 
gies” Seminar, New York, sponsored by The DMwWw 
Group, Inc. Contact: William Maurer, The DMw 
Group, Inc., Publishing & Seminar Division, 2020 
Hogback Rd., Ann Arbor, Mich. 48104, (3813) 
971-5234. 


18-21 Applefest San Francisco, San Francisco, sponsored 
by The National Computer Shows and Office Equip- 
ment Expositions. Contact: Northeast Expositions, 
822 Boylston St., Chestnut Hill, Mass. 02167, (617) 


739-2000. 


29-30 “IBM Telecommunications, Office Systems and 
DDP Directions’? Seminar, London, England, spon- 
sored by The DMW Group, Inc. Contact: William 
Maurer, The DMW Group, Inc., Publishing & Seminar 
Division, 2020 Hogback Rd., Ann Arbor, Mich. 48104, 
(313) 971-5234. 


NOV. 29-DEC. 2 


COMDEX ’82, Las Vegas, sponsored by The Interface 
Group. Contact: The Interface Group, 160 Speen St., 
P.O. Box 927, Framingham, Mass. 01701, (800) 
225-4620 or (617) 879-4502. 


NOV. 29-DEC. 2 


1982 GLOBECOM Telecommunications Confer- 
ence, Miami, sponsored by the Communications 
Society of the IEEE. Contact: Liang Li, Publicity 
Chairman, Gould S.E.L., 6901 W. Sunrise Blvd., P.O. 
Box 9148, Fort Lauderdale, Fla. 33310-9148, (305) 
587-2900, ext. 5740. 


NOV. 30-DEC. 1 


“Understanding and Using CAD/CAM” Seminar, 
New York, sponsored by Frost & Sullivan, Inc. 
Contact: Carol Sapchin, Account Representative, 
Frost & Sullivan, 106 Fulton St., New York, N.Y. 
10038, (212) 233-1080. 


NOV. 30-DEC. 2 


1982 Canadian Symposium of the International 
Information/Word Processing Association, Montre- 
al, Canada, sponsored by the Iwp. Contact: Susan 
Cooke, IWP, 15 Toronto St., Suite 702, Toronto, 
Ontario, MFC 2E3, (416) 365-7609. 


NOV. 30-DEC. 2 
MIDCON/’82 High-Technology Electronics Exhibi- 
tion and Convention, Dallas, sponsored by Electron- 
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It’s not Magic, it’s NEC. 


— 
oy 
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The Spinwriter handles any business form 
you can conjure up. 


No matter what your business forms, 
no matter what size, shape or format, 
the NEC Spinwriter printer can han- 
dle them. Automatically. We have 
eight forms handlers. All quickly and 
easily user changeable. There's a 
single-sheet feeder with an add-on 
second bin or envelope feeder. 
There's also a cut-sheet guide, a bi- 
directional tractor, demand docu- 
ment tractor with tear bar and copy 
separator, manual inserter and bot- 
tom feed. With some of our forms 
handlers, you get functions unavail- 
able anywhere else —like bi-direc- 
tional paper movement and ultra- 
fast ribbon cartridge changing with 
forms handlers in place. 
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Of all printer companies, only NEC 
designs and manufactures its own 
comprehensive family of forms han- 
dlers. We built them especially to go 
with our printers, so they give you the 
same reliability that has made our 
Spinwriters a legend. 

Our Spinwriters have the industry’s 
most remarkable uptime standards. 
More than two years between fail- 
ures! They need no preventive main- 
tenance or routine lubrication. Ever. 
And, with only three major spares, 
they usually can be fixed in only 
15 minutes. 

Whatever the size or shape of your 
business form, a Spinwriter can han- 
dle it, quickly and reliably. It’s not 

magic, it’s NEC. 
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NEC Information Systems, Inc. 
5 Militia Drive, Lexington, MA 02173 


Have a representative call me. 
Send more information on the 
Spinwriter forms handlers. 


Name 
Company 


Address 


City State Zip 


| 

| | 
| | 
| 
| | 
| | 
| Title | 
| | 
| | 
| | 
| | 
| | 


Spinwriter is a trademark of 
Nippon Electric Co., Ltd 


NEC 


NEC Information Systems, Inc. 
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“MuSYS gives 


S-100 the best 
in networks. .. 


with TurboDOS* 


With CP/M®* compatible TurboDOS and MuSYS net- 
work slave boards you can turn any Z80-based, S-100 
system into a superior multi-processor, multi-user 
network. 

TurboDOS is faster than CP/M® for system functions. 
TurboDOS supports larger files (134 MB) and disks 
(1048 MB) and, unlike CP/NET*, it’s compatible with 
nearly all 2.2 applications software. Many features which 
are optional, extra cost or not available at all in CP/M® are 
standard with TurboDOS. Add a MuSYS NET/82* and 
you've got a complete, hardware isolated network slave 
including Z80A CPU, two serial ports and many other 
advanced features. For special applications an additional 
bank of 64K memory is available. 

Expand your S-100 system economically with MuSYS 
now! Ask for all the facts on TurboDOS and our 
expanding line of network slave boards. (Generous 
quantity/dealer discounts available.) 


*TurboDOS is a trademark of Software 2000, Inc. CP/M and CP/NET are trademarks 
of Digital Research, Inc. NET/82 is a trademark of MuSYS Corp. 


VU | CORP TWX: 910-595-1967 


Specialists in Multi-user Microsystems CABLE: MUSYSIRIN 
See us at Comdex, Booth 2175 
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1752 B Langley 
Irvine, CA 92714 
(714) 662-7387 
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13-15 


13-15 


13-16 


CALENDAR 


ic Conventions, Ine. Contact: Eileen Algaze, Commu- 
nications Coordinator, 999 N. Sepulveda Blvd., El 
Segundo, Calif. 90245, (213) 772-2965 or (800) 
421-6816. 


\ NOV. 30-DEC. 3 


Semiconductor International/U.K., Brighton, En- 
gland, sponsored by the ISMC. Contact: Ed Troogstad, 
ISMC, 222 w. Adams St., Chicago, Ill. 60606, (312) 
263-4866. 


NOV. 30-DEC. 3 


North American Telephone Association 13th Annu- 
al Convention and Exhibition Showcase, Washing- 
ton, D.C., sponsored by NATA. Contact: NATA, 511 
Second St., N.E., Washington, D.C. 20002, (202) 
547-4450. 


DECEMBER 


“Understanding and Using Computer Business 
Graphics” Seminar, New York, sponsored by Frost & 
Sullivan, Inc. Contact: Carol Sapchin, Account Repre- 
sentative, Frost & Sullivan, 106 Fulton St., New York, 
N.Y. 10038, (212) 233-1080. 


SEMICON/Japan, Tokyo, Japan, sponsored by SEMI. 
Contact: Shirley Pelmer, SEMI, 625 Ellis St., #212, 
Mountain View, Calif. 94043, (415) 964-5111. 


DEXPO/West ’82 Second National DEC-Compatible 
Industry Exhibition, Anaheim, Calif., sponsored by 
Expocounsul International, Inc. Contact: Expocoun- 
sul International, Inc., 19 Yeger Rd., Cranbury, N.J. 
08512, (609) 799-1661. 


21st Conference on Decision & Control, Orlando, 
Fla., sponsored by The Massachusetts Institute of 
Technology. Contact: Dr. A.H. Levis, 35-410/LIDS, 
MIT, Cambridge, Mass. 02139, (617) 253-7262. 


Southeast Computer Show & Office Equipment 
Exposition, Atlanta, sponsored by Computer Exposi- 
tions, Inc. Contact: Computer Expositions, Inc., P.O. 
Box 3315, Annapolis, Md. 21403, (301) 263-8044 or 
(800) 368-2066. 


International Electronic Devices Meeting, San 
Francisco, presented by Courtesy Associates. Con- 
tact: Melissa Widerkehr, Courtesy Associates, 1629 K 
St., N.w., Washington, D.C., (202) 296-8100. 


National Conference on Small Computers in Gov- 
ernment, Washington, D.C., sponsored by George 
Mason University, Public Management Institute. 
Contact: Zelda Rottenberg, U.S. Professional Devel- 
opment Institute, 12611 Davan Drive, Silver Spring, 
Md. 20904, (301) 622-5696. 


Second Gulf Computer Exhibition, Dubai, United 
Arab Emirate, organized by Trade Centre Manage- 
ment Co. Contact: MABCO, Inc., 739 Boylston St., 
#308, Boston, Mass. 02116, (617) 536-3440 or 7435 
Tillman Dr., Falls Church, Va. 22043, (703) 734-1962. 
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COMPRE COMM. Inc 


StaTus 


For 212A type modem users... 


TEST 


2-channel statistical concentrator reduces the 212 clutter 


The Bi-LINK is an economical breakthrough for 
212A type (and 202 type in full duplex applica- 
tions) modem users. It is designed to allow two 
remote terminals to share one phone line and 
one pair of modems. Communication with a 
centrally located CPU is both fast and cost- 
efficient. Plus, user assurance of data integrity 
is enhanced through Automatic Repeat Request 
(ARQ) error detection and correction. Additional 
network savings will be gained through decreased 
phone line cost and modem expense. 
The Bi-LINK has the features you want: 
e Automatic Repeat Request (ARQ) error 
detection and correction 


¢ Concentration of 2 terminals on 1 link 
e Easy set-up 


e Variable terminal speeds up to 2400 BPS 

per port 

Asynchronous network speeds up to 2400 BPS 
Compact size 

Dynamic Buffer Allocation 

Diagnostic indicators 

Local network loopback test 

Loopback test 

Switch-selectable flow control, either 
XON/XOFF or CTS hold-off signals 


The Bi-LINK functions in full duplex operation, 
and is transparent to user data. 


Start saving money and at the same time 
improve your network efficiency with the 
Bi-LINK. For more information and a complete 
price schedule, contact: 


3200 North Farber Drive, P.O. Box 3570, Champaign, Illinois 61821 (217) 352-2477 Toil Free (800) 637-7661 
West Coast (213) 887-2238 Central Region (312) 654-3318 East Coast (576) 546-1700 


See us at COMDEX/FALL, Booth 3106. 
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Memory Loss Is 
Now Just a Memory 
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CORPORATE AND FINANCIAL 


Modcomp may buy ATM Computer 
if AEG Telefunken folds 


Modular Computer Systems, 
Inc., Fort Lauderdale, Fla., most 
likely will take over its West 
German associate ATM Computer if 
ATM’s majority shareholder, ailing 
electrical and electronics giant AEG 
Telefunken AG goes bankrupt. 

After years of financial difficul- 
ties, AEG Telefunken went into the 
West German equivalent of Chapter 
XI in July, offering to pay its 
creditors 40 percent of debts owed 
as an alternative to nothing if it is 
forced into bankruptcy. 

ATM, established in early 1980, is 
75 percent owned by AEG Telefun- 
ken, and 25 percent owned by 
Modcomp. The company’s plans 
then were to pool the two firms’ 
resources in the West German 
industrial-control market. One at- 
traction for Modcomp was the $30 
million that AEG Telefunken paid for 
its controlling share in ATM and fora 
25-percent share in Modcomp. At 
the time, Modcomp appeared to be 
in worse financial condition than 
AEG, with slow growth in revenues 
and declining profits. 

Under the agreement, ATM em- 
braced the West German sales force 


IMustration by Jon McIntosh 


The crumbling pieces of AEG Telefunken are being eyed by some U.S. manufacturers 
wishing to incorporate them into their own businesses. 


UTC, TELEFUNKEN CREATE JOINT VENTURE COMPANY 


United Technologies Corp. and 
AEG-Telefunken AG have signed an 
agreement to create an electronic- 
components joint venture company, 
Telefunken Elektronische Bauele- 
mente GmbH (TBG), which was 
scheduled to begin operations early 
this month. The partners will each 
hold 49 percent, and Gueddeutsche 
Industriebeteiligungs Gmbu, a subsid- 
iary of Dresdner Bank aa, will hold 
the remaining 2 percent. 

TBG will continue the activity of 
AEG's Elektronische Bauelemente 
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Division and will take over its assets, 
as well as the manufacturing of 
discrete semiconductors, opto-elec- 
tronic components, Ics, solar cells 
and thick-film circuits. Technical tube 
activities will remain with AEG- 
Telefunken. 

TGB is expected to achieve a 
first-year sales volume of approxi- 
mately $170 million. It will have a work 
force of 3300 in Germany and 2200 in 
Austria and the Philippines. 

The joint venture agreement calls 
for TBG and utc to form a new 


company, Telemos Electronic GmbH, 
which will develop and produce 
custom semiconductor devices using 
NMOS, CMOS and gate-array technolo- 
gy. 

Under the agreement, uTc’s Micro- 
electronics Center, Colorado Springs, 
Colo., and utc’s Mostek subsidiary, 
Carrollton, Texas, will cooperate to 
introduce advanced visi technology 
to Telemos. A 1980 agreement exists 
between AEG-Telefunken and Mostek 
for microprocessor products. 
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1T0O 16 USERS TO GO 


Altos multi-user 8086 or 68000-based 
networking computers are chosen by more 
OEMs and Fortune 1000 companies. Here's why. . . 


ALTOS® 16-bit computer 
systems do more for more users. 
They give you more power. More 
features. And more reliability. For 
less money. 

You get a choice of 8086 or 
68000-based family processors, 
memory management to one MB 
of RAM, an intelligent Z80™ 1/0 
and disk controller, plus up to 160 
megabytes of fast Winchester 
storage. 

A single Altos computer can 
serve up to 16 users. And every 
Altos 16-bit computer gives you 


INTER-ALTOS 
LOCAL NETWORK 


Series 586, ACS8600 and ACS68000 
20-160 MByte Winchester 

1-16 USERS with 

ALTOS-NET 


ETHERNET 


Series 586, ACS8600 and ACS68000 
20-160 MByte Winchester 
» 1-16 USERS with 
, ALTOS-NET/UNET™ 


REMOTE COMMUNICATIONS 


Series 586, ACS8600 and ACS68000 
20-160 MByte Winchester 

1-16 USERS with 
ALTOS-NET/UNET 


2780/3780 
3270 

X.25 
SNA/SDLC 


added features like Multibus™ 
interfacing, real time clock, power 
fail detection and comprehensive 
diagnostics. 

But that’s just the beginning. 
Link multiple Altos’ together and 
communicate in the office of the 
future today. Serve hundreds of 
users with full Ethernet™ and 
ALTOS-NET™ hardware and soft- 
ware support. And save money 
with fewer interconnects. 

In addition, Altos supports 
remote communications protocols 
such as 2780/3780, 3270, X.25, 
and SNA/SDLC. 

Altos has all the 16-bit soft- 
ware you need, too. With popular 
operating systems like XENIX™ / 
UNIX™ (with a user-friendly ‘‘busi- 
ness command menu interface’’), 
CP/M-86,™ MP/M-86,”™ OASIS-16, 
MS™-DOS and PICK for 8086-based 
systems; plus UNIX System III™ 
and RM/COS™ for 68000-based 
systems. 


Altos also has high-level lan- 
guages (BASIC, FORTRAN, COBOL 
and PASCAL), and applications 
software (ABS/86 and ABS/68 for 
general accounting, word process- 
ing and financial planning). 

Since 1977, Altos has delivered 
more than 30,000 highly reliable, 
fully socketed, proven single board 
microcomputers and peripherals 
built for business. 

If you've been looking to go 
with a more powerful computer 
that can serve from 1 to 16 users 
for less money, call or write 
us today. 


Altos Computer Systems 
2360 Bering Drive 

San Jose, CA 95131 
(408) 946-6700 

Telex 171562 ALTOS SNJ 
or 470642 ALTO UI 


Packed with 
fresh ideas 
for business 


COMPUTER SYSTEMS 


800-538-7872 
(In Calif. 800-662-6265) 
See us at COMDEX, Booth #1404 


ALTOS is a registered trademark and ALTOS-NET is a trademark of Altos Computer Systems. Ethernet is a trademark of Xerox Corporation. CP/M-86 and MP/M-86 are trademarks of Digital Research, Inc. 
MS and XENIX are trademarks of Microsoft Corporation. XENIX is a microcomputer implementation of the UNIX operating system. UNIX is a trademark of Bell Laboratories. UNIX System III is a trade- 
mark of Western Electric. RM/COS is a trademark of Ryan-McFarland, Inc. OASIS-16 is a product of Phase One Systems, Inc. PICK is a product of Pick & Associates and Pick Computer Works. 

Multibus is a trademark and 8086 is a product of Intel Corporation. 68000 is a product of Motorola, Inc. UNET is a trademark of 3Com Corp. Z80 is a trademark and product of Zilog, Inc. 


©1982 Altos Computer Systems. 
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of Modcomp, which continued to sell 
Modcomp’s Classic minicomputers. 
The new company also took over 
AEG’s own process-control product 
line and sales force, which sold 
almost exclusively to other compa- 
nies within the AEG empire. AEG 
computers were to be replaced by 
the new generation of Modcomp 
32-bit machines, which were expect- 
ed to emerge early in 1982 and 
supersede the Classic family. 
These plans are proceeding, 
although behind schedule, says 
Modcomp president Gabriel Rosica. 
He explains that the original 32-bit 
project was aborted because the 
development group was not produc- 
ing a machine that Modcomp 
needed. Hence, Modcomp made an 
agreement early this year with 
Control Data Corp., under which 
Modcomp bought a 32-bit design for 
military fail-safe applications. “We 
purchased the machine outright 
from cbc in return for 90,000 
Modcomp shares,” Rosica explains. 


CORPORATE AND FINANCIAL 


Modcomp president Gabriel Rosica /s in a 
position to buy AEG Telefunken's ATM 
Computer should the electronics giant go 
bankrupt. 


“There are no subsequent license 
payments on the hardware. The 
machine fundamentally is an emula- 
tor, so we will be able to emulate 
the Classic on it and the AEG 
machines. It will be ready by the 
end of 1983.” 


Rosica doubts that AEG Telefun- 
ken will go bankrupt. But if it does, 
says Rosica, “Modcomp will offer 
money for the 75-percent AEG 
Telefunken share. We can demand 
those shares in return for a fair 
settlement.” 

But Rosica notes that Europe is 
not as big a market for Modcomp as 
it once was, declining from as much 
as 30 percent of the company’s 
turnover when ATM was founded to 
15 percent now. “ATM did not grow 
as much as we had hoped,” Rosica 
admits. “But our sales all over 
Europe have grown slowly, not just 
in Germany.” Rosica blames the 
general economic recession in Eu- 
rope for the poor performance. 

If AEG Telefunken does go 
bankrupt, parts of the company that 
will operate under new ownership 
will need support for any AEG 
computers they have installed. 
Rosica says Modcomp may take on 
the servicing task if it takes over 
ATM. —Keith yones 


CCT meshes resources to become 
broad-based disk supplier 


Vertical integration is the key to 
becoming a broad-based supplier of 
rigid-disk drives to OEMs because it 
lowers component costs and, thus, 
drive costs, says Everett Bahre, 
chairman and chief executive officer 
of Goleta, Calif.-based Communica- 
tions and Computer Technology, 
Inc. That is the competitive 
edge that Bahre will use in 
mobilizing his resources to focus on 
drives. 

“With the cash resources we 
have, now is the time to move. We 
may never have the opportunity 
again,” he says. To finance CCT’s 
move into the disk-drive business, 
Bahre has been using $35 million 
obtained from a stock offering last 
spring. At the end of CcT’s fiscal 
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year last December, the company 
posted $66.2 million in revenues for 
all divisions, and, this summer, it 
announced six-month 1982 revenues 
of $41 million. 

Bahre already is putting some 
key strategies in place. He plans to 
combine CCT-owned Data Peripher- 
als, a Sunnyvale, Calif., supplier of 
8-in. removable Winchester drives, 
and Rotating Memory Systems, a 
Milpitas, Calif., vendor of high- 
capacity, 5¥4-in. Winchester drives, 
into a subsidiary named Disctron 
Inc. The new company will be able 
to capitalize on CCT’s position as a 
large-scale manufacturer of Win- 
chester drive heads through its 
Infomag subsidiary. Another gem 
for CCT is a license with Ampex 


Corp. for thin-film media, which 
CCT has incorporated into forthcom- 
ing drives. RMS is a recent purchase 
by ccT for $9.8 million in cash and 
stock. 

According to Bahre, 75 to 80 
percent of the total costs incurred 
by an OEM Winchester vendor are 
material costs, with heads and 
media accounting for the lion’s 
share. This product cost will 
separate OEM drive vendors, he 
says, and could impact the surviv- 
ability of some. “In adrive that costs 
the vendor $500 to build, $200 could 
go toward these two items,” he 
says. “This means that at the same 
selling price, the drive vendor that 
makes heads and media will be more 
profitable.” It also means that in the 
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GANDALF SUPERMODEM II 


gandalt ———_—_—_——_ 
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— supertodem II 


the 9600 bps Synchronous Modem/Mux*/Line Analyzer 


The new SuperModem II combines great 
impulse noise performance and enhanced 
diagnostic capabilities to maximize 
your communications link uptime. 


What's more, it provides you with the 
efficiency of 9600 bps transmission 
speeds and the economy of voice grade 
operation. 


Special SuperModem II features include: 


* 9600 bps synchronous operation over 
unconditioned voice grade lines— 
dedicated or dial-up 


+ Data recovery using discrete Fourier 
Transform signal analysis by a fast 
digital processor 


* Fall back operation to 4800 bps for 
marginal lines and two call dial back- 
up in case of line failure 


Gandalf Data Limited, 

Gandalf Plaza, 9 Slack Road. 
Ottawa, Ontario, Canada K2G OB7 
Tel: (613) 225-0565 

Tix: 053-4728 


Gandaif Data, Inc 

1019 S. Noel Avenue, 
Wheeling, Illinois 60090-5875 
Tel: (312) 541-6060 

TWX: 910-651-4951 


* Impulse noise tolerance of up to 6dB 
greater than conventional designs 


* Standalone and rack-mount models 
provide great system flexibility 


Tix: 5162494 


Subsidiaries of Gandalf Technologies Inc 


Gandalf Digital Communications Ltd., 
4 Cranford Court, Hardwick Grange, 
Warrington, Cheshire, England 

Tel: 09-2581-7755 


* Proprietary modulation technique 
that eliminates the need for costly 
equalization 


Four channel multiplexer version, 
optional 


And you get all of this capability for a 
price you would normally expect to pay 
for just the modem alone! 


For further information, contact your 
local Gandalf representative. 


sardalf 
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Gandalf Services S.A., 
21, rue Francois Lehmann 
1218, Grand Saconnex 
Geneva, Switzerland 

Tel. (022) 98-96-35 

Tix: 22349 
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ECS MICROSYSTEMS 


Protocols 


... lalk to many mainframes from any ECS intelligent terminal. 


ECS offers single-protocol 
terminals (where you can replace 
one protocol with another) and dual- 
protocol terminals (where you select 
between two different protocols on 
the keyboard). We also offer 


dual-diskette and clustered 
hard-disk systems (where 
different protocols come 


with you, protecting your capital 
investment for years to come. 

File transfer. Combine network 
protocols with the local processing 
power of terminals, and with our 
unique file transfer capability 
to open a whole new world 

of distributed DP. ECS 
lets you transfer local 


CIRCLE 


to network functions is achieved at 
the touch of a key. 

More support you can count 
on. When you buy any ECS product, 
you choose from a flexible range of 
service plans implemented by our 
nationwide service organization — 
assuring you prompt continuous 
support where and when you need it. 


Send or call now for full details 
on this exceptional software that 
lets you set protocol. 


S 


ECS MICROSYSTEMS 


215 Devcon Drive * San Jose, CA 95112 
Toll-free: 800/ECS-4100 « In California: 800/524-2850. 


Regional offices: San Jose, CA * Englewood Cliffs, NJ * Glen Ellyn, IL * Dallas, TX * Service Centers located nationwide 


as software options). And, 
ECS terminals are easily 
upgraded in the field — 
so they grow right along 


files with most protocols 
to your CPU and vice 
versa. And the switch- 
over CP/M processing 


NUMBER 
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price-sensitive small-Winchester 
business, the vertically integrated 
drive maker may have a $30 to $40 
cost advantage over his competi- 
tion, he says. 

CCT plans to move aggressively 
into thin-film media using the 
license agreement signed this year 
with Ampex. Thin-film media capa- 
bility will be a prerequisite for 
disk-cartridge drives such as the 
10M-byte DP-100 removable-only 
“Lynx” developed by Data Periph- 
erals, and for a 5¥-in. version that 
could show up at the Comdex show 
in Las Vegas, Bahre says. 

Thin-film media will also be used 
on future 5¥4-in. Winchester itera- 
tions based on RMS designs, he says. 
One such design, a half-high, 
three-platter, 45M-byte 5¥4-in. de- 
vice with manganese-zine ferrite 
heads, could be unveiled at 
Comdex. “The industry has discov- 
ered thin-film media,” he says, “and 
it could be a tremendous growth 
business for us.” CCT is setting up a 
facility to make these platters in the 
San Francisco Bay area, and Bahre 
anticipates volume production by 
next June. CCT’s drive operations 
will be headquartered in the RMS 
facility in Milpitas. Future drives 
could include 8-in. Winchesters with 
120M- to 140M-byte capacities. 

The decision to move aggressive- 
ly ahead with media in addition to 
its read/write head business could 
put CCT in the position of competing 
with its own customer base. So far, 
however, Winchester vendors that 
rely on InfoMag for heads do not 
seem overly concerned. 

InfoMag, while a leading manu- 
facturer of Winchester heads, is not 
the only vendor of these parts, and 
drive vendors are not facing a 
pinched supply. Thin-film media 
now is more the latest industry 
buzzword than a product in short 
supply. 

“Competing with our customers is 
of concern to us, and, no doubt, 
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there will be some impact,” Bahre 
admits. “But we cannot grow if we 
remain predominantly a head sup- 
plier. ” 

While Bahre feels that his 
company’s push into the disk-drive 
business and its thin-film media 
debut may be a case of perfect 
timing, that was not the case in the 
establishment of Data Peripherals. 
Bahre admits that the company has 
not had a major impact on the 
market. One Bay Area observer 
agrees: “The initial strategy of Data 
Peripherals was to build a drive that 
would replace the 2314-technology 
RL-01 and RL-02 5M- and 10M-byte, 
14-in. disk-cartridge drives market- 
ed by Digital Equipment Corp., and 
then sit back and wait for DEC to 
announce its version and define the 
market,” says Andrew Roman, 
Newark, Calif., industry analyst 
and publisher of The OEM Disk 
Products Pricing Report. “But so 
far, DEC has not announced this 
product, although it could show up 
this fall at Comdex.” 

Bahre explains that rather than 
miss a market window, Data 
Peripherals introduced a product 


GSA studying 
microcomputer 


The General Services Adminis- 
tration Office of Information Re- 
sources Procurement is considering 
issuing a request for proposals in 
five or six months for microcomput- 
ers ranging in price from $100 Lc. 
$15,000. GSA now procures the 
computers when agency personnel 
want one or as part of the Multiple 
Award Schedule Contract. 

GSA officials see the action as a 
pilot study aimed at combining 
GSA’s and one other government 
agency’s requirements for micro- 
computers into a single procure- 
ment. They do not know how much 


early and then stumbled over the 
interface issue that bedeviled the 
8-in. Winchester market almost 
from its very beginning. When the 
Lynx was introduced, the low-end, 
8-in. Winchester business was 
rapidly moving toward an interface 
standard set by Shugart Associates’ 
SA1000. Because the Lynx used 
removable media, it was not fully 
compatible with this interface. That 
hurt and still does, Bahre says. 

CCT also faces a challenge at RMS, 
given the hardball pricing in the 
5¥a-in. Winchester market since the 
beginning of the year (MMS, April, 
p. 97). It is here that Bahre’s focus 
on key component costs and vertical 
integration may get the most severe 
test. 

“A lot of system designers are 
already committed to low-end 
suppliers,” says Jim Moore, director 
of computer memory industry 
services at Dataquest, Cupertino, 
Calif. “But if they can make all the 
components play over at CCT, the 
company should be in a_ good 
position to move into the mid-range 
5¥a- and 8-in. Winchester markets.” 

—John Trifari 


procurement 


the final contracts will be worth, but 
their value should be considerable. 
They also believe that several 
companies will be awarded con- 
tracts. If the pilot program works, 
it could lead to government-wide 
procurement of the computers, the 
officials say. 

A microcomputer award would 
permit the government to take 
advantage of economies of scale and 
bulk quantity purchasing. The 
project has won the initial approval 
of top agency officials, and final 
approval is a good possibility, say 
GSA Officials. 
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Line printers: 
out of the doldrums? 


By O. Ralph Finley 
Dataquest, Ine. 


The stable market for minicomput- 
er line printers has been in the 
doldrums for the past year. As shown 
in the accompanying charts, line- 
printer market share shrank from the 
dominant revenue producer with 70 
percent of the market in 1976 to 44 
percent in 1981, and Dataquest 
research indicates that it will drop to 
approximately 30 percent by 1986. 
The market size for line printers still 
is expanding, but simply is not 
growing as fast as other segments, as 
shown by unit shipments. The 
line-printer market will grow from 
144,300 units in 1981 to an estimated 
total of 235,000 units in 1986. The 
figures represent revenue generated 
by purchase, maintenance and lease. 

At the same time, there is a strong 
shift toward the OEM purchase of line 
printers instead of in-house manufac- 
ture by large minicomputer firms. 
Companies such as _ Dataproducts 
Corp., Data Printer Corp., Documa- 
tion, Inc., Hitachi and Centronics 
Data Computer Corp.’s Line Printer 
division (formerly CPI) are shipping 
more units and realizing strong 
economies of scale in manufacturing. 
OEM suppliers have gone from a 
29-percent market share in 1976 to 44 
percent in 1981, and Dataquest 
estimates they will capture 57 
percent of the overall line-printer 
market in 1986. 


So why the doldrums? 


Last year, line-printer manufactur- 
ers reported that business was off, 
and bottom lines had been battered. 
Dataquest research indicates the 
primary reason for weak perfor- 
mance has been economic rather than 
endemic. A characteristic of the OEM 
business is the “pipeline effect.” 
During growth, the flow of products 
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Estimated North American market 
for all electronic printers 
(units shipped by technology) 


<1% 


1,726,900 


<1% 


1986 
3,389,000 


(revenues by technology) 


1976 
$2.7 billion 


i Serial 
!) Line 
Page 
Other non-impacts 


from OEM line-printer manufacturers 
is six months to more than a year 
long. In an economic downturn, if 
orders fall off at the computer-system 
level, system manufacturers typically 
delay or cancel OEM orders to reduce 
inventory. 

If the current recession ends and 
the economy rebounds, OEM _ line- 
printer manufacturers will see a 
dramatic increase in orders to fill the 
pipelines. A company such as 
Dataproducts, which has consciously 
maintained production capacity in the 
face of soft delivery orders, could be 
amply rewarded for its perseverance. 

The most important long-term 


$8.7 billion 


_ 


$22 billion 


1986 


Source: Dataquest, Inc. 


growth factor is the ultimate effect of 
non-impact printers. Those priced at 
$100,000 or less are still in their 
infancy, and will begin to affect 
seriously a broad range of printer 
applications beginning in 1984. 


O. Ralph Finley, 
vice president of 
Dataquest, Inc.'s 
Peripnerals Group, 
Cupertino, Cailif., 
is director of the 
Electronic Printer 
Industry Service. 
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Microscience International Introduces 


514” Half-Height Winchester 


The most cost-effective 
disk drive on the market 


Optional 2/7 
coding increases 
packing density. : 
Standard ST506 Thin film 
interface for media. 
compatibility. More rugged. 
Shock mounts 
Close} 1OOp to isolate 
fOr Ene vibration. 
tracking. 


Works in any 
Half height: position. 


only 1.625” 


Dual Microprocessor 

1-Buffer seek. 
Non-linear action. 

2-Spindle motor. 
High precision. 


12 Mb 
Unformatted. 


Your computer's memory capacity has just 
about doubled with Microscience's innovative 
half-height disk drive-the Model HH-612. 
Using half the space of conventional 514” 
Winchester drives, the HH-612 allows you to 
mount two drives with up to 25 Mb into the 
same area that held a 6.4 Mb unit. 


The second microprocessor maintains 
precise spindle motor velocity to exacting 
tolerances. The result is a compact, cost effec- 
tive drive that will give high reliability ata 
lower cost per drive. 

If you need more detailed information 
about how the HH-612 can fit into your com- 

Equally important are the HH-612's puter, write or call our President, Jeffrey Liu. 
advanced features shown above. While only Evaluation units are available to qualified 
1.625” high, this compact drive, using a OEM's. 
rugged, thin-film media, can provide 10 Mb of 
formatted ST506-compatible storage, or alter- 
nate unformatted packing densities of 12 Mb 


and, with 2/7 coding, 18 Mb. 

On the mechanical side, the HH-612 is 
shock mounted to reduce vibration; on the 
electronics side, dual microprocessors make it 
unique in the disk drive field. Superb tracking 
comes from a closed loop positioning system, 
and rapid access time is achieved with a 
highly-innovative non-linear buffer seek 
program. 


Microscience International Corporation 


Ay 1050 G East Duane Avenue 
oe Sunnyvale, California 94086 
ae 408/737-9158 


Microscience International Corporation 


Most of the HH-612 special features, not found in other drives, 
are included in the base price. 
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*UNIX is a trademark of Bell Laboratories. Zilog is licensed 
for Version 7 and System III by Western Electric, Inc. 


OEM success. 


Zilog’s System 8000 is a growing family of 
totally compatible general purpose 16-bit micro- 
computers designed for high performance and 
reliability. Priced from $13,000 to under $40,000, 
they are rapidly becoming the choice of success- 
ful OEM’s for a growing variety of applications. 

The entry level Models 10 and 11 give you 
256 KB of parity memory, and an 18 MB Win- 
chester disk for on-line storage. They support 
up to eight users, making them the perfect low- 
cost micros for commercial users. 

For higher performance, choose the Model 21. 
It features 1 MB of ECC memory, a 32 MB 
Winchester disk and a 17 MB cartridge tape for 
backup. 

For the highest performance of all, select the 
Model 31, the remarkable micro comparable in 
performance to minis, yet priced far less. It 
delivers up to 4 MB of ECC memory, plus up to 
320 MB of SMD compatible disk and offers an 
optional 9 track tape. Model 31 also supports up 
to 24 users simultaneously. 

Best of all, the System 8000 family has been 
designed to take full advantage of the powerful 
UNIX* operating system. System III has been 
added to further enhance application software 
development, making System 8000 computers 
your best choice to run high level languages such 
as BASIC, COBOL, FORTRAN 77, C, Pascal, 
PLZ/SYS and Z8000 assembler. All software is 
code and data compatible, allowing for total 
portability among all family systems. Inside all 
System 8000s are the high performance VLSI 
components you’ve come to expect from Zilog. 
The Z8000™ is a 16-bit CPU with 16 general 
purpose registers, an 8 MB address space and 
expanded capability to perform 8-bit, 16-bit and 
32-bit operations. In addition, each system can 
communicate via the Z-NET II local area net- 
work, and with other UNIX-based systems as well. 

Zilog’s System 8000 family. Flexible, cost- 
effective solutions for today’s OEM applications. 


Let us spell success for you. Call 800- 
447-4700, toll free today. (In Illinois, 800- 
322-4400.) Ask for your free personal copy 
of the Zilog “Blueprint for Success” kit. 


The kit contains detailed information on 
Zilog’s System 8000 family and Zilog’s 
unique OEM opportunities. 


INTERNATIONAL 
Paris 778-14-33 
London (0628) 39200 


Munich 49-89-612-6046 
Tokyo 03-587-0528 


Zilog 


An affiliate of E KON Corporation 


Pioneering 
the Microworld. 
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Setting the performance pace... 
CONCEPT 32/8780. 


In auoracne aaa 2 
were dong ocr 


Introducing the Gould CONCEPT: 32/87 
A true performance champion. A 32-bit super. 
minicomputer so powerful, it not only out-per- 
forms the competition, it passed the industry 
leader—our own 32/87. 


OPTIMIZING COMPILER MPsverem ae pee! 
compen ester een SE. od 


Results were sorely sing system configurations equivalent to those 
described in published cacniten data and the software tools methodology 
available as standard Gould S.E.L. products. 

At Gould S.E.L., we're not merely keeping 
pace. We're setting the pace. We know that once 
we've reached the limits, it’s time to set new 
ones. Challenge us to meet or beat your limits. 
We'll benchmark Gould CONCEPT 32/8780 
performance against any 32-bit minicomputer. 


ee And win. 
th : piers & a ihe chart to 280 nor Sain To learn more about our winning attitude, 
You'll also notice that the traditional K-Whet call or write: 
scale just wasn’t adequate for displaying the Gould Inc., S.E.L. Computer Systems Division, 
operation of the 32/8780. Our strength needed 6901 West Sunrise Boulevard, Fort Lauderdale, 
measurement in millions, not just thousands. Florida 33310. 1-800-327-9716. 


=" GOULD 
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Mini-Micro World 


GUEST 
FORUM 


A new monthly column for guest experts 
to speak out 


How to save taxes 
on computer software 


By David Oifer 
Coopers & Lybrand 


If General Electronics Co. spent 
$50,000 on computer software re- 
search in the fiscal year ended June 
30, 1981, and $100,000 for the same 
purpose in the following year, it could 
claim $12,500 for fiscal 1982 as a 
research tax credit and also deduct all 
its costs—if it follows the rules. 

This healthy tax break is the result 
of research efforts receiving strong 
encouragement in the Economic 
Recovery Tax Act of 1981. There are 
several other positive approaches to 
tax management on software, rang- 
ing from straight expensing of costs 
in the current year to amortizing 
software and obtaining an investment 


In Transition 


Burroughs Corp. has folded its 
Danbury, Conn.-based Office Sys- 
tems group, combining marketing 
functions for its office products with 
the B 20 microcomputer program. 
The combined organization, based 
at the company’s Detroit headquar- 
ters, is headed by Ben L. Rouse, 
and will be known as the Business 
Information Systems group. Rouse, 
who now reports to Industry 
Systems group president William P. 
Conlin, had been responsible for the 
introduction of the Convergent 
Technologies-based B 20 and was 
reporting directly to chairman W. 
Michael Blumenthal. The move 
followed closely the departure of 
OSG president Roger Johnson, who 
assumed the presidency of Western 
Digital Corp., but it was not related 
to Johnson’s leaving, Burroughs 
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tax credit at the same time. 

The ERTA provisions add section 44 
F to the Internal Revenue Code to 
allow 25 percent of the amount spent 
in a base period average to be taken 
as a credit against taxes. 

In the case of General Electronics, 
which spent $50,000 on R&D in the 
year ended June 30, 1981, it can 
credit 25 percent of the additional 
$50,000 increment spent in the year 
ended June 30, 1982—a tidy $12,500. 

The credit applies only to expendi- 
tures made after June 30, 1981. The 
base period can consist of as many as 
three years, but transitional rules are 
applicable for the first two years 
ending after June 30, 1981. 

All software in the R&D program 
must be used in carrying on a trade 
or business and cannot involve 
standard programs. Custom software 
developed in-house qualifies nicely 
for the tax credit. But whenever 
research software costs are deduct- 
ed, a tax payer must be able to show 
that the software is useful. 

The software is considered to be 
intangible personal property in 
connection with the research tax 
credit; acquisition costs of deprecia- 


sources say. The new group was 
formed to provide broader “systems 
solutions” to business customers 
with B 20 microcomputers, Ofis- 
writer word processors, shared 
filing systems and facsimile equip- 
ment. Burroughs officials confirm 
that a word processor based on the 
Convergent hardware is forthcom- 
ing, although they emphasize that 
the Ofiswriter 400 system, manu- 
factured at the former Redactron 
subsidiary in Yaphank, N.yY., has 
had a significant sales growth this 
year. 

After two years in the U.S. and 
with only 400 systems installed, 
R2E is beefing up its operations 
here with a new management team 
and a new line of Intel 8086-based 
systems. R2E, the $80-million-a- 
year microcomputer subsidiary of 
French computer maker Cii-Honey- 
well Bull, is expecting its Roseville, 


ble property cannot be used in 
figuring the research tax credit. For 
example, if someone buys a new 
computer on which to develop 
software, he could not count it as a 
research expenditure because the 
computer is tangible personal proper- 
ty subject to cost recovery (deprecia- 
tion). 

The many ERTA provisions are 
experimental. The government in- 
tends to encourage more research, 
but the tax credit provisions expire 
on December 31, 1985. Congress 
apparently wants to see how section 
44 F works before making any 
long-term commitment. In my opin- 
ion, the chances are good that the 
research tax credit will be renewed, 
perhaps for a long time. 


David Ojifer, tax 
partner at Coopers 
& Lybrand, Los 
Angeles, is in 
charge of his of- 
fice’s tax services, 
and specializes 
in areas including 
LIFO inventories 
and cooperatives. 


Minn.-based R2E of America, Inc., 
to sell 100,000 units annually by 
1985. President Pierre Asanchyev 
moved from the company’s industri- 
al division this year, and has 
assembled a new marketing and 
sales team including director of 
sales David A. Kreaker (formerly at 
CPT Corp.) and sales vice president 
Lee Stevens (previously with As- 
trocom and Data 100). Stevens says 
sales should amount to about $7 
million this year and expects R2E 
products to appeal mainly to OEMs 
and vertical market systems hous- 
es. 

The company’s new Micral 9050, 
introduced simultaneously here and 
in France, is based on a 5-MHz Intel 
sos6 and features an 8089 DMA 
controller. It is offered with CP/M-86 
and can be equipped with an 8087 
math processor. Prices range from 
$5495 for a two-floppy drive version 
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O to 60 without shifting 


Alpha Micro introduces its 68000- 
based line of systems. 

A line that provides a growth path 
from a one-terminal system to a sys- 
tem that supports over 60 terminals. 

And it’s growth that doesn't sacrifice 
your software investment because 
software developed for our one-user 
system can run on our 60-user system. 


The AM-IOOO. A iO MB, multi-user 
system that fits on a desk. 

Alpha Micro’s 68000-based product 
line begins with the AM-1000. A desk- 
top business system that supports two 
users and a printer, offers 10 MB of 
storage, and provides 128 KB of mem- 
ory. And with its 32-bit capability, the 
AM-1000 offers you the kind of per- 
formance not available from 8- and 
16-bit systems. In other words, it out- 
performs most of the currently avail- 
able small business systems. 

The price? Under $10,000. 

From micro to mini to mainframe 
with one product line. 

Alpha Micro 68000-based com- 
puters move from the micro through 
the mini and even the mainframe 
categories. You can go from a one- 
user system with 128 KB of memory 
and 10 MB of disk storage to a 60-user 


software. 


See us at COMDEX, Booth #2044 
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ALPHA MICRO 68000-BASED SERIES OF SYSTEMS 


ODELS STD [| MAX STD MAX STD [ MAX [ STD [ OPT 2) 
[ STORAGE MEM( SERIAL SOFTWA 
1. AM-1000F 16MB 40MB | 128KB  256KB 3 3 A 
dual floppy 
2. AM-1000W 10MB 40MB 128KB 256KB 3 3 A AMO: 
winchester 
ce 
1 VCR t 
3. AM-104z 32MB 24GB 512KB ME i A E ( 
winchester 
4. AM-1062 60MB 24GB 512KB MB € A B AMOS 
(winchester I 
A AlphaBASIC® AlphaPASCAL®* AlphaLISP™* AMOS* B Programming languages FORTRAN and COBOL, 


Macro-assembler, Word Processing, 150 subroutines, 
utilities and diagnostics 


“Available 4th quarter, 1982 


system with 3 MB of memory and 
2.4 gigabytes of disk storage. 

A product line that starts so small 
and grows so large simplifies program- 
ming and technical support efforts. 


if your business needs a computer, 

you need Alpha Micro. 

The Alpha Micro 68000-based 

line is the latest, most competitive 

technology. 

e Performance —The Alpha Micro 
68000-based product line has the 
speed and versatility of the very 
latest and most powerful micro- 
processor chip. 

¢ Software —The Alpha Micro Operat- 
ing System... AMOS...is standard 
throughout the product line. That 
means software developed for the 
smallest system can run on the 
largest system. And AMOS is power- 


Find 


It makes sense to find out more about the 68000- 


based 


at (800) 854-8406. In California, call collect (714) 
641-0386. Or fill out and send us the coupon. 


0 I'm 


Name 


Title 


in addition to over 100 AlphaBASIC® turnkey applica- 
tions are available from third-party sources. 


ful. It’s multi-user, multi-tasking and 
timesharing. Its device indepen- 
dence allows virtually any standard 
terminal or printer to be easily inte- 
grated into any Alpha Micro system. 
You choose the exact configuration 
that meets your needs and your 
budget. 

Finally, AMOS is proven and field- 
tested, running on over 7000 Alpha 
Micro systems installed since 1977. 

e Service — International service and 
support. 

¢ Cost—Forall these reasons and more, 
Alpha Micro products offer you an 
outstanding price/ performance ratio. 


slpha micro 


17881 Sky Park North, Irvine, CA 92713 


out more about Alpha Micro. =! is) 


line from Alpha Micro, Call Alpha Micro 


interested in becoming an Alpha Micro Dealer. 


= ae Phone 


Organ 


Address____ 


| 
| 
| 
: Send the name of my nearest Alpha Micro Dealer. 
| 
| 
| 
| 


ization_ 7 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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to $7495 for a system with a 5M-byte 
Winchester disk drive. The compa- 
ny also plans to add UNIX. Stevens 
says the company plans to bracket 
the 9050 with high- and low-end 
versions and will also incorporate 
DMA Systems Corp. fixed/removable 
Winchester disks on the 90 series. 

The company says it will concen- 
trate on implementing local- 
networking capabilities, most likely 
Omninet from Corvus. Another 
effort that may put the company 
closer to its sales goals is an IBM 
Personal Computer-compatible sys- 
tem to be introduced by year-end. 

A family of French-designed 
32-bit minicomputers offering com- 
patibility with the Honeywell Level 
6 line is expected to be unveiled in 
1985. This development will be the 
main result of a decision by the 
government to make sister compa- 
nies of the largest European-owned 
minicomputer builder, SEMS, and 
Cii-Honeywell-Bull, which sells 
Level 6 machines in France. 

The new 32-bit family will offer 
compatibility with the two 16-bit 
minicomputer lines built by SEMsS— 
the Solar series, which is aimed 
mainly at process-control applica- 
tions, and the Mitra family, which is 
directed primarily at networking 
and transaction-processing jobs. 

SEM’s ownership is being trans- 
ferred from one government-owned 
electronics company, Thompson- 
CSF, to another, Compagnie des 
Machines Bull, the holding company 
of Cii-Honeywell Bull. 

Shugart Associates has decen- 
tralized most of its operations and 
formed five major divisions. The 
divisions and their respective vice 
president/general managers are: 
Rigid Disk Drive, Tom Gardner; 
Floppy Disk Drive, Carl Neun; 
Sunnyvale, Paul Penney; Marketing 
and Sales, George Sollman; and 
Optimem, Peter Lloyd. Shugart also 
formed a central corporate staff 
with four groups: quality, finance 


122 


CORPORATE AND FINANCIAL 


ae 


George Soliman is vice president and 
general manager for Shugart's marketing 
and sales division, one of five new divisions 
formed to streamline the company’s opera- 
tions. 


and planning, personnel and admin- 
istration and technology. As a 
result of the streamlined organiza- 
tion, the company has reduced its 
3500-member work force by approx- 
imately 125 indirect (salaried) 
employees. 

Tandy Corp. has announced an 
agreement in principle to acquire, 
through a cash purchase, the 
50-percent ownership interest in 
Texas Peripherals held by Data- 
point Corp. The amount of the 
transaction was not disclosed. The 
transaction is subject to approval of 
the boards of both companies. Texas 
Peripherals was formed in 1980 as a 
joint manufacturing venture owned 
equally by Tandy and Datapoint to 
develop and manufacture disk 
products, in Odessa, Texas. 


Financings 


The Ultimate Corp. has amassed 
$6.3 million in a limited R&D 
partnership through E.F’. Hutton & 
Co., Ine., to finance two hardware 
developments for its Honeywell 
minicomputers running the Pick 
operating system. The first prod- 
uct, similar to the Vulcan under 
development at Pick Computer 
Works (MMS, September, p. 6), is a 


Pick accelerator that Ultimate 
president Ted Sabarese says will 
run applications five times faster 
than current hardware. The second 
is a communications board that will 
provide access to remote Ultimate 
computers, local networks and public 
and private networks. 


Formations 


Intel Corp. has established two 
organizations: an iAPX 432 Technical 
Center within the Oregon Graduate 
Center in Beaverton, Ore., and a 
centralized Software Distribution 
and Support Operation, Santa 
Clara, Calif. The Technical Center 
provides specialized training and 
high-level support to Intel custom- 
ers designing products based on the 
iAPX 432 micromainframe proces- 
sors. The iAPX 432 typically is used 
for information-management appli- 
cations requiring much software 
development. The center will help 
customer design teams learn the 
iAPX 432 architecture, the Ada 
language and the iMAX operating 
system. SDSQ will provide system- 
level support and distribution for 
third-party software, and support 
for Intel’s software, on a contractual 
basis. The new division is a 
successor to Intel’s Software Distri- 
bution Operation. 

Donald J. Massaro and David 
Liddle, two key players in Xerox 
Corp.’s aggressive move into the 
office-automation market, have 
teamed up in a new venture called 
Metaphor Computer Systems, 
which plans broadly to address the 
needs of “operational” office work- 
ers such as administrative, market- 
ing and financial personnel. Mas- 
saro, who was at  Shugart 
Associates when it was acquired by 
Xerox in 1977, rose to the 
presidency of the Xerox Office 
Products division and was trans- 
ferred this year to the presidency of 
the new Office Systems division 
(MMS, September, p. 79). Liddle 
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HAVE YOU HUGGED 
YOUR MONEY TODAY? 


PCli’s 1076. Get ASCII to SNA/SDLC between RS-232 and coaxial cable. Use your 


3270 emulation with money to spare. existing cable, or add new cable at 
minimal costs. 


The 1076 Protocol Converter from PCI lets you The 1076 comes with some very special 
give your money a great big hug, because you're optional features, too. A graphics terminal 
going to have a lot more money left over to love. interface lets you use ASCII graphics terminals 
Now you can use ASCII terminals on your (Tektronics, Ramtek) on your SNA/SDLC 
SNA/SDLC network communications lines. The network as 3278's. And with the exclusive 
wide variety of non-IBM equipment, with its PaperCRT™ option, your ASCII hard copy 
price and versatility advantages, is available to keyboard terminals have all the flexibility and 
you with SNA/SDLC. The 1076 makes ASCII versatility of 3278 CRT’s. Now you can full- 
CRT’s appear as 32'78’s to SNA/SDLC hosts. Even screen edit on paper, and do it with a portable 
your personal computers can function as 3278's; hard copy terminal from any location in the 
attached printers look like 3287’s. And your world. It’s as simple as picking up the phone. 
personal computer's diskettes can store data There’s lots more to this small, huggable 
from, and send information to your host. wonder. Like its powerful hardware and logic 
One of the country’s largest retailers which diagnoses line and terminal device 
recently used the 1076 to hug their money tight. problems from a line monitor on every port. Call 
The 1076 allowed them to pay only an eighth of now for a free demonstration of the PCI 1076. 
their original estimated equipment costs. We'd like you to keep hugging your money. 


Others are doing the same, with equally 
large savings. 
Besides direct connection, the 
10'76 makes ASCII compatible with 
SNA remotely from anywhere in 
the world. Dial-up from home, 
warehouse, customer site— ; 
wherever you are. 4 
PCI saves you cable a 
money, too. Our CoaxFACE™ 
is a connector that interfaces 


PROTOCOL ¥ 

COMPUTERS, INC. J 
6430 Variel Avenue, Suite 107 i A 
Woodland Hills, California 91367 , A 
(800) 423-5904 (213) 716-5500 a 


f } “HUG YOUR MONEY” 


(800) 423-5904 
(213) 716-5500 
(In California) 
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Also available: 
1067N. ASCII to SNA/SDLC 3767 (PU Type 1). 

1051. ASCII to System 34/38 5250 Replacement. 
71B/SNA. 3271 Bisyne to SNA/SDLC 3274. 
1071, ASCII to Bisyne 3270. 
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Former Xerox executives Don Massaro (left) and Dave Liddle have struck out on their own 
with a new venture called Metaphor Computer Systems. 


was a vice president and general 
manager of the OPD unit responsible 
for Ethernet-related products. The 
two left in late September under 
“extremely amicable terms,” Liddle 
says, after which William T. Bayer 
was named to a new senior vice 
president of operations post in the 
Information Products group, which 
oversees the OSD. Bayer temporari- 
ly retains presidency of Xerox 
Peripheral Systems (Shugart Asso- 
ciates, Century Data and Diablo 
Systems, Inc.). At the same time, 
OSD senior vice president Robert J. 
Ruebel was named senior vice 
president of Office Systems Market- 
ing and Liddle’s former assistant, 
John Shoch, was named president of 
osp. Liddle and Massaro are 
working on a business plan and do 
not expect to introduce a product 
for two more years. They say 
Metaphor will work on various 
end-user products such as a 
workstation that will present infor- 
mation from mainframes or micro- 
computers in an accessible form for 
operational workers. Massaro and 
Liddle defined the Metaphor niche 
while at Xerox, but Xerox chose to 
bypass that niche in favor of other 
products. 
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Both Bunker Ramo and the Computer 
Factory recently purchased Fortune's 32:16 
microcomputer. 


Plessey Peripheral Systems is 
restructuring its domestic opera- 
tions to focus on business in the 
North American market, while 
supporting its more profitable 
operating subsidiaries overseas. As 
a result, two autonomous units will 
be created. The Computer Products 
Division will oversee the market for 
memory boards, controllers and 
communications devices. The Sys- 
tems Division will address vertical 
and end-user market segments with 


Digital Equipment Corp.-compati- 
ble systems. 

Professional Data Corp., Cam- 
bridge, Mass., has introduced an 
interactive computer communica- 
tions service for recruiting technical 
professionals. Called Connexions, 
the on-line service enables person- 
nel, technical and general managers 
to list help-wanted ads demographi- 
cally and geographically, receive 
applicants’ résumés and pre-screen 
respondents with custom questions. 
Communication to the service is via 
terminals and personal computers. 
Recruiters pay to display an ad in 
the “electronic publication,” which 
is much the same way traditional 
advertising works. Led by an 
easy-to-follow screen format, em- 
ployers enter job listings from any 
terminal and telephone modem in 
their offices. Users also can control 
and restrict access to their résumé, 
assuring that only a_ prospective 
employer sees it. 


Distribution, Service 


Bunker Ramo Information Sys- 
tems and the Computer Factory 
both have purchased Fortune 
Systems Corp.’s 32:16 microcom- 
puter. The Computer Factory has 
agreed to purchase 500 units to sell 
in five metropolitan New York 
stores and two new stores. Bunker 
Ramo has signed a multi-year 
agreement valued at at least $15 
million for the Fortune computer, 
which it will customize. Additional- 
ly, Fortune and Bunker Ramo 
announced a maintenance agree- 
ment under which Bunker Ramo 
will service all Fortune 32:16 
systems through its nationwide 
organization. 

Los Angeles-based peripheral 
manufacturer C. Itoh & Co., Ltd., 
has agreed to supply Apple Com- 
puter, Inc., with an unspecified 
number of dot-matrix impact print- 
ers for use in Apple computer 
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beyond streaming, 
beyond start/stop. 


CacheStreamen. the newest 


evolution in tape drive design. 


CacheStreamer 
goes beyond streaming: 


{_] with greater than 125 ips start/stop 
equivalent performance. 


[-] with total compatibility with today’s operating software. 


{-] with high burst rate performance. 


CacheStreamer 
goes beyond start/stop: 


{-] with a cost that’s at least 30% less than other 
performance-equivalent start/stop drives. 


{_] with the reliability and simplicity of 
streaming mechanics. 


[-] with all popular Microstreamer features. 


Our CacheStreamer Series uses a solid-state Cache memory 
to isolate its interface from its simple streaming mechanics. By 
emulating a true start/stop at the interface, CacheStreamer 
becomes a streamer that “thinks” it’s a start/stop drive. 

For a product that goes beyond previous limits of stream- 
ing...beyond previous limits of start/stop. ..and into an 
innovative world of tape drive simplicity, high performance, 
and economy—choose the only solution for all backup and 
data storage needs. 


CUpher 


Matas products, ine. 


10225 Willow Creek Road, San Diego, California 92131 
(714) 578-9100, TWX: 910-335-1251 
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How to design your own 
mass memory system 


Our modular approach to memory 
systems makes it easy to configure 
the exact disk and backup system 
you have in mind. Choose from four 
high-reliability Ball disk drives with 50 
to 160 MByte capacities. Select from 
1600 or 3200 BPI Y2’’ streamer tape 
drives or a %’’ cartridge streamer 
Plus single-board multifunction disk 
and tape controllers that plug directly 
into DG, DEC, or Tl minicomputers 
You tell us what you need. We'll 
deliver a packaged, documented 
system that’s ready to work 


Complete software 
transparency 

We've also solved the software 
problems. Ball Mass Storage Modules 
fully emulate DG, DEC, and TI disk 
and tape subsystems so they are 
transparent tv most standard 
operating systems 


Computer 
Products 
Division 
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A single supplier 

Having a single source for 
the complete memory subsystem 
means you spend less time in design, 
construction and documentation. You 
save money. Simplify procurement. 
And have one contact for service. 

So take the fast, low cost, easy 
approach to mass-storage system 
design. And get high reliability in the 
bargain. Get all the details by writing 
Roy Hunter at Ball Computer 
Products Division, P.O. Drawer K, 
Boulder, CO 80306. Or, better yet, 
call him today at (303) 441-4922 
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BOX SCORE OF EARNINGS 


This monthly table lists the revenues, net earnings and earnings per share in the periods 
indicated for companies in the computer and computer-related industries. Parentheses 
denote losses. Comments are from corporate summaries unless otherwise noted. 


Company Period Revenues Barnings Eps 
ASK Computer Systems, Inc. year 6/30/82 22,769,000 2,338,000 48 
year 6/30/81 13,000,000 1,491,000 38 

Computone Systems, Inc. year 65/31/82 16,067,000 1,923,000 .98 
year 6/31/81 10,573,000 816,000 48 

Dataram Corp. Smos 7/31/82 3,650,000 (518,000) (.28) 
3 mos 7/31/81 4,758,000 244,000 .10 

Infotron Systems Corp. 6mos 6/30/82 14,282,000 527,000 13 
6mos_ 6/30/81 10,569,000 892,000 22 

Mohawk Data Sciences Corp. 3mos 7/31/82 87,389,000 3,555,000 25 
3mos 7/31/81 73,532,000 3,320,000 .R5 

Perkin-Elmer Corp. year 7/31/82 1,036,774 62,669,000 1.45 
year 7/31/81 1,115,830 82,605,000 1.92 

Prime Computer, Inc. 6 mos 7/4/82 208,296,000 21,533,000 7 
6mos 6/28/81 172,602,000 17,539,000 58 

Rolm Corp. year 7/2/82 380,577,000 29,827,000 1.70 
year 7/3/81 294,576,000 23,777,000 1.39 

Sanders Associates, Inc. year 7/30/82 436,224,000 26,415,000 3.30 
year 7/31/81 364,483,000 21,873,000 2.75 


Comments: ASK Computer Systems, Inc. in- 
creased its revenues 75 percent. The company’s 
initial public offering last October provided 
$8.76 million, a significant contribution to its 
year-end equity base of $14.1 million. For 
Dataram Corp., a general slowness in bookings 
in the first quarter severely depressed revenues. 
Even though the recession persists in the mini- 
computer industry, the company says its book- 
ings rate is returning to normal, and revenues 
should increase in this quarter and return the 
company to profitability. In mid-September, 


systems. Cupertino, Calif.-based 
Apple will put its logo on the 
printers and support them with 
distribution, sales and service 
teams. Financial details of the 
contract have not been released, but 
one source close to C. Itoh says the 
contract is “Apple-sized.”...Diablo 
Systems, Inc., Hayward, Calif., 
will make its model 620 132-column, 
25-cps printer available to distribu- 
tors. Introduced to OEMs last fall, 
the printer is expected to retail for 
$1595, and will be available to 
distributors 90 days after receipt of 
order.... 


Annual Report 


Centronics Data Computer 
Corp., Hudson, N.H., has released 
unaudited financial results for its 
fiscal year ended June 27, 1982. Net 
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the company reduced its core-memory-product 
work force by 15 percent. Core-memory reven- 
ues continue to decline as newer technologies 
replace that memory. During the quarter, the 
company also exercised its rights on $1.18 mil- 
lion CSP, Inc., convertible notes that it held. The 
conversion gave Dataram about 29 percent of 
array processor company CSPI’s outstanding 
shares, but the results of earnings from this 
conversion were minor in the first quarter, 
because of the timing of the action. 


sales for the year were $112.7 
million, compared with $120.8 
million last year. The net income 
loss was $18.3 million, compared 
with a loss of $24.5 million last year. 
Earnings per share were a loss of 
$2.94, compared with a $4.08 loss 
last year. The results do not include 
operations of Centronics’s new Line 
Printer division, which formerly 
was the printer business of Comput- 
er Peripherals, Inc. After that 
merger in late June, Centronics’s 
balance sheet reflected an increase 
in net worth from $47.9 million to 
$86 million this year, and a debt 
reduced from $69.3 million to $47.8 
million. On June 25, the company 
restructured its credit arrangement 
with lender banks by executing a 
$50-million credit agreement and 
thus increasing available borrowing 


IS 
YOUR 
COMPUTER 
DOWN 
MORE THAN 
IT'S UP? 


LINE TAMER” 


MAY BE THE ANSWER! 


SEE US AT COMDEX, BOOTH 967 
Excessive computer downtime could be 


the result of power line spikes, brownouts 
and inaudible noise. Line Tamer™ ferro- 
resonant transformers protect sensitive 
computer equipment from such power 
pollution by isolating the noise and 
stabilizing the voltage. 

Line Tamer™ ferroresonant transform- 
ers need little space and require no step 
up/step down transformers or compli- 
cated wiring. They are available in sizes 
up to 250 KVA in both single- and three- 
phase to satisfy the requirements of 
virtually any system. Most sizes are ULL. 
listed. 

Call us for complete specifications 
and the name of your local distributor. 


SHAPE 


MAGNETRONICS, INC. 


901 DuPage Avenue, Lombard, IL 60148 


Phone 312/620-8394 * TWX M10-991-2352 
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IDT has never met a computer 
it couldn’t provide with 
IBM compatible 12”? mag tape. 


drives, cost effective alternatives for 
smaller users. 


The advantage of complete tape drive 
subsystems by IDT is plain: IDT designs 
are the most recent 
and are fully compati- 
ble with anybody’s 
requirements. Features 
include diagnostics 
and bus to drive 
support. 


In IBM-compatible, or 
standard recording 
formats including 
ANSI, ECMA and ISO 
and 8000 hour MTBFs, 
these problem-solvers 
are too attractively 
priced to overlook. 
Call or write for a com- 
plimentary descriptive 
brochure and see why you should think 
IDT when you think tape. 


IDT offers the Series 
1050 %" tape sub- 
system, a full-capacity, ® 
10%" reel, 72K byte/sec system for 
management of massive data volumes 
...and the Series 3000 %” cartridge 


I 


IDT: where innovation puts you ahead 


INNOMTIVE DATA TECHNOLOGY 


4060 MORENA BLVD. : SAN DIEGO, CA 92117 + (714) 270-3990 
TWX: 910-335-1610 + IDT EAST (703) 759-3003 + TWX: 710-833-9888 


Be sure to see us at COMDEX, Booths 1887-1889 
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DEC USERS DEC USERS DEC USERS DEC USERS DEC USERS 


SATURN-CALC 


ELECTRONIC FORECASTING AND FINANCIAL MODELING 
Available for immediate delivery 


@ Provides multiple worksheets in a file 

® Outputs ASCII files compatible with WP SATURN and other applications 
® Written in assembly language 

® Supports most common CRT’s — VT100, VT 52, ADDs, Hazeltine... 

© Provides help text and prompts 

® Supports variable width columns 

@ User definable functions 


For more information call 800-328-6145 


ATT UTR 
SATPUIRNG 
SATURN SYSTEMS, INC. 
6875 WASHINGTON AVENUE SOUTH, SUITE 218 
MINNEAPOLIS, MN 55435 e 612/944-2452 
EC USERS DEC USERS DEC USERS DEC USERS DEC USERS 


DEXPO™ WEST 82 


Anaheim Convention 


GO DEC USERS DEC USERS DEC USERS DEC USE 
SHASN 94aqd SHASN 940 SHASN 9430 SHASN 93G0 


Center 
Dec, 7-9 


Booth 
502 
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The Vector 4 microcomputer is breaking 
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to $22 million at year-end. The 
company’s losses reflect inventory 
adjustments of $5.2 million, re- 
serves for consolidation and cost- 
cutting activities of $3.4 million and 
foreign-exchange losses of $0.9 
million. Centronics officials expect 
that its Printstation 350 family of 
dot-matrix printers and _ the 
E-Series band line printers, with 
enhancements and additions, will 
have a positive impact on sales next 
year. 


Industry Monitor 


Vector Graphic, Inc., reports 
record-setting orders for its new 
Vector 4 dual-processor microcom- 
puter, outstripping the previous 
best-selling model by more than two 
to one. Vector president Frederick 
A. Snow says orders for more than 
400 Vector 4s were received in the 
first seven days books were open, 
more than twice the rate recorded 
last year when the company’s—and 
industry’s—first Winchester- 


Vand Roa et 


! { 
7 Dal Ben Doll ee, BA | ' 14 
n'4: ' ” 


sales records for the company. 


disk-equipped microcomputer was 
introduced. Additionally, Vector 
now has 401 dealers, and has signed 
| 10 foreign distributors that may sell 
| $8.6 million worth of Vector 


| Systems. 
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SEE PRO-IV DEMONSTRATED AT COMDEX BOOTH 3248 


PROT. 


INTRODUCING A 
GIANT’ STEP TOWARD 
NO PROGRAMMING. 


To fully appreciate what PRO-IV is, let’s begin with what it isn’t. LJ It isn’t 
a program generator. It isn’t a language processor. L] With PRO-IV there is no pro- 
gramming, no code generation, no compiling, no interpreting, no language barriers. 
BREAKS THE APPLICATIONS BOTTLENECK  PRO-IVis the most advanced 
business applications processor on the market today. LJ In one processing environment 
you can develop menus, screens, reports, system security, documentation and logic 
operations. LJ With minimal training, anyone with a fundamental understanding of 
computers will experience significant productivity improvement in applications develop- 
ment. L.] PRO-IV reduces the time needed to develop or modify an application by up to 
80% when compared to conventional methods. STATE-OF-THE-ART CIES 680 
PRO-IV is available on our CIES 680 state-of-the-art 
68000-based business computer, utiliz- Ss) 
ing UNIX™ and industry standard i 
Multibus™ architecture. A GIANT 
COMMITMENT Thebacking ofa 
world-wide corporation assures quality 
in high volume OEM quantities and 
ensures our commitment to the future. 
CJ For more information, just call or write 
CIE Systems, Inc., 2515 McCabe Way, Irvine, 
CA 92718-6579 (714) 957-1112. 


TM PRO-IV is a Trademark of Data Technical pg sts, Inc 
Multibus is a Trademark of Intel Corporatio 


UNIX is a Trademark of Bell Laboratories @ cie SYSTEMS 


© 1982 CIES 
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IF YOU WANT 
TO DO OEM 
COMPUTER BUSINESS 


IN EUROPE... 


YOU'D BETTER GO TO 
GERMANY... ITALY... FRANCE...ENGLAND 
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AND SCANDINAVIA! 
3 bc 


Europe is a true 
regional marketplace...not one, but many. 
And, seasoned sales people know that 
you can’t expect your customers to 
come to you...you must make it easy 
for them to know you, understand 
your product and buy. 

The Invitational Computer Con- 
ferences are designed to bring the OEM manufac- 
turers face-to-face with the European OEM decision 
makers where they live and work. Patterned after 
the successful, regional Invitational Computer Con- 
ferences in the U.S., these one day exhibits of 
operating equipment and technical product semi- 
nars are the most efficient way to cover the EEC 
marketplace. 

Companies such as Archive, Alpha Micro- 
systems, Cipher Data Products, Century Data, DEI, 
Dataram, Memorex, Printronix, Remex, Tandon, 
MPI, Pertec, Tandberg Data and Micro-Memory 
are participating in the 1982/83 series. Shouldn't 
you be there too? 


io 


Amsterdam— Oct 7, 1982 
Milan— October 13, 1982 
Munich— October 19, 1982 

London—March 1983 
Frankfurt —March 1983 
Paris— March 1983 


For further information or guest invitations contact: 
B.J. Johnson & Assoc., Inc. U.K. office: Tom Lewis 
3151 Airway Ave., #C-2 Text 100 Ltd. 
Costa Mesa, CA 92626 10 Barley Mow Passage 
Tel: (714) 957-0171 Chiswick, London, W4 4PH 
Telex: 678401 TAB IRIN _ Tel: 01 994 6477 
Telex: 8811418 

Ref. TOON SPACES G 


INVITATIONAL 
COMPUTER 


Vv 
eas 
h A CONFERENCES 
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My modem just logged me on, 
gave me my report, and logged 

me off... all withasingle 
keystroke! 


a ern — eines = 


The Ven-Tel 212 PLUS II'modem 
makes any busy manager’s life 
alot more productive. 


I’m a busy man. Never had The 
much patience with computers. OQne-Button 


I use my autodialer to reach any 
computer with a 212A compat- 
ible modem anywhere in the 
country from my own keyboard. 
The phone number, account 
number, even the password can 


’ be stored in my modem and 
Couldn’t be bothered with all : 
that nonsense. Like using 92 Modem Solution ae at os ees ofa SST. 
keystrokes just to log-on and t can handle any series 0 


steps no matter how long. 

I can even disconnect using 
my own ‘secret code’. 

If you want more time to be 
areal manager, get aVen-Tel 
212 PLUS II modem. I tell you, 
their one-button solution’s 
tough to beat. And you can 
take that from an old diehard 


get a report. Or having to start 
all over again, if I hit one 
wrong key. 

But that’s all behind me now 
that Ihave my Ven-Tel MD212 
PLUS II modem. 

I’m a computer generation 
manager now. I get the 

reports I need, anytime or as 


__ often as I want with one Gummnenneesy 0 B24 to be convinced. 
keystroke. Communicating’s | 4 
_ abreeze. Why, with my TS aR 
Ven-Tel modem, I never need sv ie09 bps compatible, ren un 
or ginate, auto-answer stan one 
icmoces modem with integral autodialer, Sy UES Te 
: te nal. 5 3 Trademark of Ven-Tel, Inc. 


~ CALL“ 800-538-5121 « (408)727-5721 
p 2342 Walsh Ave e Santa Clara, CA 9505}, 
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NOW ANYBODY 


The explosion in business graphics is just getting started. 

To help OEM's cash in on the boom, Convergent Technologies now offers 
spectacular, low-cost graphics hardware, plus revolutionary software that lets 
even untrained users create sophisticated business graphics. 

Picture-perfect hardware. 

There are two ways to add great graphics to a Convergent system. 

The monochrome option comes on a single Multi- 
bus® board that plugs into any |WS™ workstation. Using 
a dedicated 8MHz 16-bit processor with on-board ROM 
and RAM, it displays either of two 656 x 510 bit maps on 
the existing high resolution monitor. 

Color comes as an option in our new AWS™ Turbo 
workstation. Using the same dedicated processor 
approach, you get dazzling 64-color images with 432 x 319 resolution. 

A complete set of graphics primitives gives high-level languages access to all 
the features of both systems. 

Sensational Software. 
Now generating business graphs and charts is as simple as using the highly- 
—_e acclaimed Multiplan™ spreadsheet program. 
With Convergent’ enhanced Multiplan and our pro- 

prietary Business Graphics Package, you just select a 
3 range of rows and columns for graphing in any of several 
si ats (pie and bar charts, line graphs, etc.) 
O get creative, use our unique graphics 
editor to resize, rescale, move, and combine charts— 
interactively, right on the screen. Then produce presen- 
tation quality hard copy on an inexpensive plotter. 

Convergent graphics software is 100% interchange- 
able between color and monochrome systems; shading 
and cross-hatching are automatically substituted for 
color when necessary! 

The Convergent OEM revolution continues. 

Combine accessible graphics power like this with 
all our other advantages, and it's easy to see why so 
many OEM's are making major, long-term commit- 
ments to Convergent systems. 

Shouldn't you get the full story now? 


Convergent Technologies 


Where great ideas come together. 


se 
of 
Pe, 


ONE COMPUTER CAN'T RUN 


From the beginning, we designed 
the 1025 to meet the demand for 
both host and personal processing at 
HP3000 sites. With the touch of a 
key, you select either the flexibility of 
our HP-compatible 825 terminal or 
the problem solving power of a per- 
sonal computer. All from one inte- 
grated, transportable unit. 

As a terminal, the 1025 delivers 
everything you need for true inter- 
action with your host programs. Like 
a selectable 80 or 132 column dis- 
play. Programmable function keys. 
On-screen, programmable labels. 
And enough display memory (32K 
minimum) to handle all HP3000 
block mode software. 

As a personal computer, the 
1025's dual Z-80 architecture, 128K 
of memory, and up to 1.2 Mbytes of disk storage let you 
run the vast array of CP/M compatible software. Without 
running up a tab for additional hardware. 

CP/Misa registered trademark of Digital Research, Inc. WordStar is a trademark of MicroPro 


International Corporation. VisiCalc is a trademark of VisiCorp. SuperCalc is a trademark 
of Sorcim Corporati on. MBASIC is a registered trademark of Microsoft Corporation 
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ALL THIS SOFTWARE. 
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And for the first time you can store, 
back up, and distribute all your pro- 
| grams and data under the HP3000 file 
| system. Our Direct-Link 1025 communi- 
| cations package lets you transfer ASCII 
and binary files to and from the HP3000, 
error free, for increased security and 
data integrity. 
(For applications needing only 
host processing, like data entry or 
retrieval, you'll find that installing 
an 825 makes excellent opera- 
tional and economic sense. 
Especially since it’s upgrade- 
et able to a 1025 att your option.) 
Best of all, our unique line of 
HP3000 compatible terminals makes 
the merging of host and personal processing 
affordable as well as practical. For information contact 
Direct, Incorporated, 1279 Lawrence Station Road, 
Sunnyvale, California 94086. Or call pre's 734-5504. 
Ask for a demonstration of 
our 1025 and 825. 
And in no time you'll be 
off and running. 
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European firms target 
U.S. Tektronix graphics market 


A color-raster terminal said to be 
fully compatible with software 
supporting Tektronix 4010, 4014 
and 4027 terminals is one of a group 
of Tektronix-compatible graphic- 
display units originating in Europe 
that will be available in the U.s. 

The color-raster Autograph X5A 
comes from Britain’s Data Type 
International, Ltd. Autograph X5A 
will be available in the U.S. in 
evaluation quantities this month 
from Data Type, Inc., Mountain 
View, Calif. Data Type, a subsidi- 
ary of the British company, began 
operations early this year. Volume 
shipments are scheduled for Janu- 
ary. 

The parent company, based in 
Wales, started in the graphics 
business by mounting Pc boards for 
graphics functions inside Tele Video, 
Inc., alphanumeric CRTs. The X5A 
and the monochrome XK1 are the 
first graphics units designed from 
seratch by Data Type. Alan 
Richardson, Data Type sales man- 
ager, says that, with single-unit 
prices of about $4800 and $4200, 
respectively, the X5A and XK1 are as 
much as 40 percent less expensive 
than equivalent units from the 
company’s U.S.-based raster-scan 
competitors. 

Technical features of the X5A 
include a 512 X 512 pixel memory 
and the facility to scale down the 
Tektronix viewing image from 1024 
xX 780 points to 512 X 390 (2:1). The 
X5A employs a 14-in. noninterlaced 
tube and can display as many as 16 
colors simultaneously. 

Westward Micro Systems is 
another European raster display 
builder targeting the Tektronix 
market. Sales manager Roger 
Crumpton expects the company to 
begin selling in the U.S. next year. 
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Outlets are already being explored. 
Started in 1977, Westward has 
shipped 600 terminals, Crumpton 
says. He quotes $3400 for the 
monochrome Westward 1015, which 
is software-compatible with the 
Tektronix 4012. The color C2014 is 
also 4012-compatible and is priced at 
$7500. The 1015 provides 640 X 490 
viewable points, while the C2014 
shows 512 X 392. The refresh rate is 
60 HZ. 

The Westward product line also 
includes a Tektronix 4014-compat- 
ible workstation called the 2019w, 
which features a 19-in. display and 
1024 X 784 viewing points. It is 
priced at $11,500. 

Sigma Electronic Systems, anoth- 
er British company, has tackled 
penetration of the U.S. market 
through a deal with Lundy Corp., 
under which Lundy Electronic 
Systems, Charlotte, N.c., is li- 
censed to build Sigma’s 5000 Series 
terminals. Based at Horsham, 
England, Sigma handles its own 
manufacturing and European sales. 

Sigma marketing manager Ray 
Spiers says Lundy is already 
building two Sigma units, the T5470 
high-resolution monochrome termi- 
nal and the T5684 color unit. The 
Tektronix 4014-compatible 15470 
displays 1536 X 1024 points and 
includes a 15-in. green phosphor 
CRT. The T5684, a 4010-compatible 
unit, features a 14-in. screen and 
provides 768 X 512 points. 

Sigma unveiled three new prod- 
ucts at the recent Eurographics ’82 
show in England: a high-resolution 
monochrome terminal and two color 
workstations. The 15472 mono- 
chrome unit comes with a 20-in. 
green phosphor CRT, provides 
Tektronix 4014 emulation and dis- 
plays 1536 < 1024 points. Both the 


Data Type’s X5A color-raster terminal is 
compatible with software that supports 
Tektronix 4010, 4014 and 4027 terminals. 


The Westward 1015 graphics terminal is 
software-compatible with the Tektronix 4072, 
and is priced at $3400. 


$5688 and $5484 color workstations 
come with a 20-in. screen, a 
keyboard with joystick, an alphanu- 
meric text store and an ergonomic 
desk unit. The $5484 is essentially a 
high-resolution version of the S5688. 

—Keith Jones 


NEXT MONTH IN MMS 
The December feature package 
consists of feature articles of the | 
various technologies significant | 
to Mini-Micro Systems’ unique 
readership of value-adding inte- | 
grators and resellers. 
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New for business system OEMs: 
A high-performance package 
that’s fast on its feat. 


Byte for byte, no other multi-user, multi-tasking 
system even comes close to the bottom-line benefits 
of the new 16-bit OMNIX. 

Adding value, for instance. With OMNIX, it adds 
ae fee because OMNIX was designed expressly for 
OEM adaptation to business applications. 

Example: To speed up the development of your 
application software, OMNIX includes unique program- 
ming tools. Like TRANS- BASIC™ which combines 
the data handling features of COBOL with the ease and 
flexibility of BASIC. 

Then there’s our OPUS-1™ multi-user Operating 
System that gives you a full complement of hard- 
working utilities. Including a high-level ISAM file 
manager that supports all of the data access, protec- 
tion and I/O methods required for really efficient 
business systems. 

In fact, with OMNIX, your a lication develo 
ment time could be cut in half. A q to that the up- ront 
system savings you get and suddenly you've got a 
profitability picture suitable for framing. 

A typical OMNIX configuration like the OMNIX-2 
includes 128 KB RAM, two 1-MB floppies, three CRTs 
and a 120 CPS matrix printer. This system will support 
three concurrent users with no performance degradation 
whatsoever. Add a 10-MB 54-inch Winchester in 
place of one of the floppies and OMNIX can support up 
to seven users and a Nater with equal ease. Or you can 
buy OMNIX caberiied and add your own terminals. 

The cost? Well, depending upon how bundled 
you get, somewhere between $5k and $15k in OEM 
quantity 35. 

And no, we didn’t get lucky. We've been solving 
OEM ap lication problems since 1967...and there are 
over 50, 500 computer installations to prove it. 

If you'd like to see it for yourself, give us a call 
at 714/833- 8830, extension 353. Or send the filled-out 
coupon to: Computer Automation, (NMD, 11-0668), 
18651 Von Karman, Irvine, CA 92713. 


| Show me. | 
My requirement is: ] Immediate 
0 6 months ] 12 months 
] I'd like a demons ireatia m 


Computer Automation 


| NAKED MINI. Division | 


NAME = TITLE 
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See us at COMDEX in Booth 4144 CIRCLE NO. 76 ON INQUIRY CARD 
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Ada compiler is aimed 


at DEC VAX 


An Ada compiler that can be 
hosted by the Berkeley 3 and 4 
versions of UNIX and UNIX 32yv is in 
the works. Targeted for Digital 
Equipment Corp. VAX minicomput- 
ers and written in C, the compiler is 
available only in preliminary form, 
but a complete version will be 
released next year, says Dr. Ian 
Wand of the University of York in 
England. 

The Software Technology Re- 
search Center within the Depart- 
ment of Computer Science at York is 
developing the compiler under a 
grant from the British govern- 
ment’s Science and Engineering 
Research Council. Another govern- 
ment agency, the London-based 
British Technology Group, which 
coordinates the commercialization 
of SERC-funded developments, 
should grant licenses for the 
compiler to U.S. distributors next 
year, says BTG director Ken 


Cunningham. “They must be able to 
support the compiler as well as 
market it,” notes Cunningham. “At 
the moment, we are sorting out 
with York the complex question of 
who owns which parts of the 
compiler because it was developed 
by a team.” 

The preliminary compiler is 
available in object form only, and it 
excludes the generics, derived 
types, private types, sub-units, 
number declarations and accuracy 
constraints of the July, 1980, Ada 
language. 

Wand estimates that the product 
compiles Ada source code at about 
700 lines per min. on a VAX-11/780. 
The compiler produces high-quality 
code and runs in conjunction with a 
small run-time system on the VAX, 
Wand notes. Diagnostic messages 
can declare that they can be made 
“verbose or very verbose for the 
beginner.” Wand says that the 


INTEL OFFERS ADA COMPILER FOR iAPX 432 


Intel Corp. has introduced an Ada compiler for its iaPx 432 micromainframe 
three-chip microprocessor set. Called Ada 432, Version 1, the compiler is a 
subset of the Ada language specified by the u.s. Department of Defense. Ada 
432 is Intel's first high-level language compiler for the iaPx 432. The 
compiler’s introduction follows recent introductions of the imax, the iaPx 432 
operating system written in Ada 432, and the 432 cross-development system. 
Intel sources say the compiler includes many difficult-to-implement Ada 
features, including separate compilation, generics, “inlines” and machine- 
level access. Ada 432 is priced at $30,000 in single-unit quantities, including 
an update to the full DoD-validated Ada compiler, when it becomes available. 


APPLE ASKS COURT TO RECONSIDER DECISION 


compiler never will be hosted on a 
DEC PDP-11 computer. 

The York University Computer 
Science Department has used the 
compiler in a project intended to 
gather experience in distributed 
operating-system development. The 
department decided in 1979 that the 
os should retain much of the 
functional properties and user 
interface of UNIX while being 
distributed across several ma- 
chines. 

Called Personal UNIx-Like Sys- 
tem Environment, the York sys- 
tem’s kernel is written largely in C, 
although Ada is used extensively for 
the rest of the facilities, including 
the Distributed File System. PULSE 
development was based on a VAX, 
using tools that include the Ada 
compiler. A PDP-11 code generator 
on the VAX was used for cross- 
compilation onto the LSI-11 based 
machines that run PULSE on a ring. 

PULSE is designed to run in a 
network employing the Cambridge 
Ring technology, in which nodes 
compete for the use of a packet. 
PULSE research associate Andy 
Wellings stresses that York’s PULSE 
system is experimental and will 
never be commercialized. 

Wellings explains that Ada was 
selected as one of the development 
languages because York has been 
closely involved with the evolution 
of Ada. At the recent European 
UNIX User Group conference in 
Leeds, England, Wellings called 
Ada “complicated to learn and use.” 
But Ada’s parallel-processing capa- 
bility has influenced the design of 
PULSE, Wellings says. He explains 
that his team decided to structure 


Apple Computer, Inc., asked the u.s. District Court in eastern Pennsylvania 
to reconsider the August denial of the preliminary injunction in its 
patent-infringement suit against Franklin Computer Corp. (MMs, September, 
p. 66). In a similar case, says Apple, the Third Circuit Court of Appeals in 
Philadelphia decided that object code stored in a computer’s ROM circuits is 
protected under u.s. copyright statutes. That decision was handed down in 
the Williams Electronics, Inc., versus Artic International, Inc., case. Both 
cases are similar, in Apple’s opinion, because they also charged Franklin 
Computer Corp. with copying computer programs in ROM form. 


PULSE around the Ada task, 
replacing the process model of UNIX 
with the tasking model of Ada. All 
Ada programs will use the same 
run-time support whether they are 
part of the coding of PULSE or user 
application programs written in 
Ada. —Keith Jones 
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COLOR GRAPHICS 


sca ty, TO GO 


Introducing the ACT-1 Ink Jet Color Copier 


If your computer can display it, ACT-1 
can copy it. On plain paper. In as little 
as 1.5 minutes for an 82" x 11” 
image. At a cost per copy that’s 
comparable to office duplicating 
equipment. 

ACT-1’s combination of raster ink jet 
printing technology and built-in micro- 
processor control produces hard copy 
with color shading and image resolu- 
tion virtually indistinguishable from the 
original display. 

Now, at last, there’s a low-cost, 
reliable way to distribute the color 
graphics output of your system to 
everyone who needs it. 


From Screen to Paper in One 
Easy Step. 
The ACT-1is easier to use than the 
monitor from which it copies its pic- 
tures. (1) Plug itinto your system using 
any of four available interfaces (video, 
RS 170; parallel; RS232 serial; or 
cartridge tape drive). (2) Display an 
image on your color terminal. (3) Push 
a button on the ACT-1(or on the termi- 
nal if at a remote location). (4) Done. 
System builders will appreciate 
the ACT-1’s interfacing flexibility and 
proven electro mechanical design. 
End users will like its ease of use, quiet 
operation, and desk-top convenience. 
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A Tough ACT to Follow. 


See ACT-1 today and discover the new 
price/performance standard for color 
hard copy. Contact us at the address 
below to arrange a demonstration. 


ADVANCED 
COLOR 
TECHNOLOGY 


21 Alpha Road, Chelmsford, MA 01824 
617-256-1222 


Hewlett-Packard on 
High-Performance Graphics 


_ Now you can see the big picture, 
Simply by touching a button. 


or 1/5000th of it. 


The new HP color graphics terminal 
has so much power built right in that 
you can stop straining the resources 
of your CPU. 

For instance, you can store a 2500 
square foot diagram, look at the 
whole thing on the screen, then zoom 
down to less than a square foot of it. 
Without waiting for a host CPU to 
recalculate and transmit vectors. 

In that respect, our new HP 
2700 is almost like an electronic 
microscope. With the ability to 
build a picture using more than 
a billion addressable points, you 
can imagine what detailed % 
images it can hold. And once 
they're defined, you'll have extra- 
ordinary graphics flexibility at 
your fingertips. 


Creative graphics 
made easy. 

We combined vector list and raster 
graphics technologies to give you the 
best of both high-quality color and 
sophisticated local graphics manipu- 
lation. And we’ve programmed a vari- 
ety of high-level graphics functions in 
the terminal that allow you to pick, 
move, scale or rotate an object with- 
out tieing up the computer. Or your 
programmers. 

Our optional graphics editing soft- 
ware saves you even more time and 
effort. It lets you edit any type of 
picture locally, from floor plans and 
bar charts to structural designs and 
PC layouts. Add our graphics tablet, 
and you can input drawings to the 
terminal, choosing different pen tips, 


area fills and line types. For presen- 
tation graphics, our Autoplot/2700 
gets the job done fast. Again, just 
using local power. 

Once you get the picture, you'll 
have plenty of ways to convert it to 
print. At HP, we make a broad range 
of color plotters and thermal or raster 


hard copy printers. And we provide an 
interface to support cameras, making 
it easy to take 35mm slides, instant 
prints and large photos. 


Enough colors 
for Michelangelo. 


Just think what he’d have created with 
the 4096 colors the HP 2700 offers! 
You can mix and match them, and 
display up to 16 at the same time. 
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Selected colors can be stored in the 
terminal as a palette, then recalled 
with a single command. 

Once the data has been entered 
in the terminal, multiple views can be 
displayed through as many as 255 
‘windows’ on the screen. For example, 
a whole printed circuit design can 
appear in one window, and a detail 
in another. 


Have it your way. 


We designed the HP 2700 to be 
extremely adaptable for sys- 
tems. In fact, we'll help you cus- 
tomize it with a wide variety of 
HP peripherals and interfaces. 
You can get up to 992K bytes 
of graphic storage in the termi- 
nal, and add mini discs, print- 
ers and plotters. As we make 
them all, you'll find them easy 
to integrate. 
Its tremendous local power 
makes the HP 2700 ideal as 
a graphics system terminal. 
You can call up data, dis- 
play it graphically, manipu- 
late it, then send it back 
to the CPU. 

The best way to get the 
whole picture is by calling your local 
HP office for a hands-on demonstra- 
tion. Or send us the coupon. 


Kin HEWLETT 


PACKARD 


42202 
HPT-150 


Send details on the HP 2700 and graphics 
products for technical application. 


Name MM 11/1 


Title 


Company 


Address 


City/State/Zip 


Mail to: Hewlett-Packard, Data Terminals 
Division, Dept. 08144, 974 E. Arques Avenue, 
Sunnyvale, CA 94086, Attn: Tom Anderson. 


Brilliance, Intelligence and Economy in One High Resolution Terminal. 


RAISE YOUR 
GRAPHICS STANDARD! 


Price/performance you couldn't get before in a high no-end-in-sight expandable, fully programmable tool for 
resolution raster terminal no matter how far up you CAD/CAM, plot previewing, mapping and many other 
climbed—it’s yours in the Genisco G-1000. present and future applications. 

The G-1000 high resolution (1024 x 792) desk top | Expand your G-1000 capability with an 
terminal offers extraordinary brilliance and contrast | optional alphanumeric overlay and mem- 
with full raster erasability, p/us the intelligence of a ory to 512K bytes RAM and 32K PROM 
Z-8001 microprocessor and 16K each for distributed processing applications. Attach 
of RAM and PROM. The price a graph tablet and/or one of several hard copy devices. 
is less than $9,000 in OEM No matter how you look at it, it comes out on top. 
quantities. Raise your graphics standard. Call or write for a 

What you get for your G-1000 brochure to Genisco Computers 
money is the industry’s Corporation, 3545 Cadillac Avenue, 
only true raster replace- Costa Mesa,CA 92626, (714) 556-4916. 


ment for the Tektronix m 
CGenisco 


4014-1 terminal (plug 
GENISCO COMPUTERS CORPORATION 


to plug and software 
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CDC has chance to buy 
British peripherals manufacturer 


Control Data Corp. favors jointly 
owned manufacturing facility agree- 
ments. Two of its largest are 
Computer Peripherals Inc., owned 
with NCR Corp. and Britain’s ICL, 
and disk-drive builder Magnetic 
Peripherals Inc. , owned with Honey- 
well, Ine. In both cases, CDC holds a 
majority share. In Britain, through 
Magnetic Peripherals, CDC owns a 
minority share in disk-drive manu- 
facturer United Peripherals, Ltd., 
in which the majority partner, the 
British government, holds 76 per- 
cent. 

But under the government’s 
policy to make such companies 
private, that share will be divested, 
assuming United Peripherals can 
run profitably. The purchaser will 
also be offered matrix-printer and 
display-terminal manufacturing 
plants as part of the package. It is 
not certain whether CDc will pursue 
the deal, although it is in a strong 
position to do so. 

United Peripherals was estab- 
lished in 1979 to provide British- 
government-owned peripherals ven- 
dor Data Recording Instrument Co. 
Ltd. with a line of disk drive 
products to replace the outdated 
cartridge units that it built under 
license from Diablo Systems, Ince. 
Under cpc’s agreement with the 
government, United Peripherals is 
managed by Magnetic Peripherals, 
although the government owns a 
controlling share and carries the 
company’s losses. Moreover, CDC is 
entitled to sell the Hawk and 
Phoenix drives built by United 
Peripherals in England as well as 
those built at the Magnetic Periph- 
erals plant in Oklahoma City, Okla. 
cpc’s subsidiaries in Europe take 
about one-half the United Peripher- 
als output. 
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The British aovenuneat will divest its share of United | Peripherals, Ltd., and current 
partner Control Data Corp. is in a good position to assume that part. At the United Peripherals 
plant, Winsford, England, Chris Birks, a division director within the government's British 
Technology Group (right), talks with Peter Gregory, non-executive chairman of Data 
Recording Instrument Co., Ltd., the holding company for the government's share of United 


Peripherals. 


But United Peripherals is intend- 
ed to be more than just an offshore 
manufacturing facility for cbc. A 
design team at the English company 
is developing products that could be 
made available worldwide by CDC. 
The first is the Meadow Lark 
80M-byte, 8-in. Winchester drive 
with three fixed disks. It comple- 
ments the U.S.-developed Lark, 
which has one removable disk. 

United Peripherals is running 
smoothly and is expected to operate 
at a profit this year on shipments 
worth nearly $50 million. But the 
company had a very troubled 
infancy. It cost the government 
about $36 million to get off the 
ground instead of about $14 million 
as estimated in 1979. 

“The $14 million was a grave 
underestimation,” concedes Chris 
Birks, director of the electronics 
and information technology division 
at the British Technology Group, 
the agency that manages the British 


government’s interests in computer 
companies. Birks notes that the 
government this year injected about 
$21 million into Data Recording, the 
holding company for the 76-percent 
share in United Peripherals. The 
aim was to make Data Recording’s 
books look healthier to would-be 
purchasers. 

Birks expects a sale to be made 
within the next two years and points 
to BTG’s plan to sell United 
Peripherals as part of Data Record- 
ing. The purchaser will also get 
Data Recording’s other peripherals 
manufacturing activities, primarily 
display terminals and matrix print- 
ers. 

Data Recording expects to build 
7000 display terminals this year, 
mainly for customers in Europe, 
and is developing a family of 
ergonomically designed units called 
the 9000 series that will support 
ANSI-standard protocols. The com- 
pany’s matrix-printer output target 
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is 9000 units this year, of which 1000 
will be shipped to its one major 
customer, Decision Data, of which it 
holds a 15-percent share. With an 
interface by Decision Data, the 
units will be sold as plug-compatible 
alternatives to the 5224 printer 
offered by IBM Corp. for its System 
34 and 38 computers. The 8850 is 
also available from Data Recording 
as an OEM product without the IBM 
interface. 

Data Recording’s plans also 
include a 24-needle, single-headed, 
132-column printer scheduled for 
launch next year. 

BTG’s Birks recognizes that CDC is 
a strong potential purchaser of Data 
Recording. Officials at cDC’s Minne- 
apolis headquarters neither confirm 
nor deny plans to make BTG an 
offer. But cpc’s ties with Data 
Recording through United Periph- 
erals are close. Apart from provid- 
ing a European facility for Hawk 
and Phoenix, the United Peripher- 
als factory at Winsford near 
Manchester, also builds PC boards 
for three other plants in Europe, 
each owned and managed by 
Magnetic Peripherals. All three 
build cpc’s high-capacity Storage 
Module Drive family. 

Even if BTG’s holding in Data 
Recording goes to another compa- 
ny, the future of United Peripherals 
clearly depends on a continuing 
close relationship with cpc. Peter 
Gregory, non-executive chairman of 
Data Recording, points to a 
five-year agreement that the two 
companies—Data Recording and 
cbc—plan to complete by year-end. 
cpC has no comment on the 
agreement, but Gregory hopes that 
it will include a deal licensing 
United Peripherals to build CDc’s 
Lark 1. 

The managing director of the 
United Peripherals plant, Ed 
Dougherty, explains that the Wins- 
ford design team’s work on the 
Meadow Lark centered mainly on 
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BRITISH GOVERNMENT UNLOADS INTERESTS IN FIRMS 


Britain’s Labor government of the 
late ’70s acquired substantial inter- 
ests in numerous computer and 
electronics manufacturers. Now, the 
Conservative government is reversing 
the process. Apart from its plan to sell 
the Data Recording Instrument Co. 
with its controlling share in disk drive 
builder United Peripherals, it wants to 
sell its majo‘ity holding in memory- 
chip and microprocessor manufactur- 
er Inmos, which has a U.S. facility in 
Colorado Springs, Colo. The govern- 
ment has already raised more than 
$179 million from the sale of its large 
holdings in Britain’s biggest computer 
manufacturer, ICL, and in Ferranti Ltd., 
a major supplier of military electronics 
and minicomputer-based_industrial- 
control systems. 

But Chris Birks of the British 
Technology Group notes that the 


the electromechanical parts. The 
drive achieves track-to-track access 
times of 8 msec. and average access 
times of 25 msec. He says the team 
will incorporate thin-film-head tech- 


government's policy does not reject 
intervention. The government still will 
put venture money, albeit on a 
minority basis, into computer compa- 
nies. ‘We are open to offers from U.s. 
firms interested in setting up joint 
deals with other British information- 
technology firms, such as the United 
Peripherals arrangement. But we see 
ourselves acting as a catalyst, then 
bowing out,” Birks says. He points to 
BTG’s Office in Washington D.c., which 
collects “commercial intelligence.” 
BTG still retains minority holdings in 
three major British software and 
systems houses—Computer Analysts 
and Programmers; SPL International, 
a major supplier of Digital Equipment 
Corp. systems; and Systime, Eu- 
rope’s largest supplier of commercial 
systems based on DEC processors. 


nology developed by Magnetic 
Peripherals at Normandale, Minn., 
in the next version of the Meadow 
Lark to raise capacity to 200M 
bytes. —Keith Jones 


RTL/2 real time language 


released in U.S. 


Real-time software as varied as 
system software, network drivers 
and process-control coding can be 
generated for a variety of minicom- 
puters and microcomputers using 
RTL/2. This high-level language has 
been used in Europe for nearly a 
decade and is now available in the 
u.s. from Intelligent Industrial 
Systems Inc., Secaucus, N.J. 

Along with RTL/2, Micro Magic is 
also being offered. Micro Magic is a 
cross-development system enabling 
large RTL/2 programs for Intel 
Corp. 8086 and Motorola Inc. 
68000-based machines to be gener- 
ated and debugged by teams of 
programmers on a powerful Digital 


Equipment Corp. PDP-11 host under 
the RSX or the UNIX operating 
system. The target processor can 
also be a DEC LSI-11, the basis of the 
new family of Professional micro- 
computers from DEC. 

RTL/2 and Micro Magic are sold in 
Europe by SPL International, a 
leading London-based software 
house specializing in real-time 
minicomputer software and system 
implementation. Jim Fisher, man- 
aging director of SPL’s research 
group, Says SPL’s move into the U.S. 
market through its deal with 11s has 
been encouraged by the increasing 
popularity of Pascal among real- 
time system builders. RTL/2 is 


MINI-MICRO SYSTEMS/November 1982 


How did we 
manage to get 


so big 


in micros: 


Choice. 


That's what gives a good design 
engineer the ability to optimize 
designs. 

And that's what Digital gives you in 


micro products. Nearly 40 choices, 

ranging from our MICRO/T-11 MPU chips to our SBC and 
dual-height board micros to our powerful PDP-11 based boxes 
and systems. That's one of the broadest product lines in the indus- 
try, which means you can strike the best balance between cost 
and performance right from the outset. 

But Digital's commitment goes far beyond our breadth of line. 
We also offer you the tools you need to get your product to mar- 
ket faster. Like multi-user software that cuts development time by 
allowing several programmers to work on a project simultane- 
ously. A variety of high level languages that simplify the pro- 
gramming process significantly. And a new, sophisticated 
software system—MicroPower/Pascal—for our entire micro- 
computer family. 

Digital's micros pay off in the long run, too, because every 
micro product we make has the same PDP-11 architecture as 
every other micro product we make. As well as every mini we 
make. That's why companies that started using our micros 6 
years ago are still building on their original software investment, 


ol 


orca Fae 2 ome ; - ! 


instead of starting from scratch with 


every new product. 
And they can count on that same 
4, compatibility when were ready to 


introduce the next, still more powerful 
generation of micros. 

It's that kind of commitment that's helped us become the big- 
gest company in micros today. The company of choice. 

For complete details about our micro product line, simply call 
toll-free (800) 225-9222 and ask us to send Micros Information 
Package #MM-079. In MA, HI, AK and Canada call 
(617) 568-5707. 

Digital Equipment Corporation 

Microcomputer Products Group 

HL2-1/E10, 77 Reed Road 

Hudson, MA 01749. 
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similar to Pascal, but is said to offer 
greater modularity. 

RTL/2 modules are organized into 
data, procedure and stack “bricks.” 


Jim Fisher, managing director of SPL 
International, is optimistic about U.S. 
marketing of SPL's RTL/2 real-time high-level 
language, which is similar to Pascal. 


Debugging with Micro Magic, a cross- 
development system from Intelligent Industri- 
al Systems, Inc. 
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Stack bricks permit the construc- 
tion of multitasking programs 
without outside-language mecha- 
nisms and separate the work spaces 
of tasks. 

Fisher notes that RTL/2 is 
available on all DEC machines | 
ranging from the LSI-11 to DEC- | 
System 10 and 20 mainframes, and 
32-bit VAX processors. Operating 
systems supporting RTL/2 include 
RT-11, RSX-11M with VMS compati- 
bility and native VMS and UNIX and 
XENIX on PDP-1is. Other hosts 
include Data General Corp. Nova 
and Eclipse machines running under 
RDOS, Hewlett-Packard Co. 1000 
series computers running under 
RTE4 and Texas Instruments Inc. | 
990/9900 processors running under | 
DxX10. Portability has been improved | 
recently with an easily transported | 
intermediate language, S-Code, to 
which RTL/2 statements are com- 
piled. 

Peripheral builder Anderson 
Jacobson, Inc., San Jose, Calif., is 
one of the first RTL/2 users in the 
u.S. At Imperical Chemical Indus- 
tries in Europe, which developed 
the package, RTL/2 is used for 
process control, machine tool con- 
trol, production control, order 
processing, packet switching and 
air-traffic control. 

On the target machines for Micro 
Magic—s8086, 68000 and _ LSI-11- 
based systems—RTL/2 is supported 
exclusively by an SPL developed 
run-time executive called 
SMT-PLUS. SMT-PLUS, written in 
RTL/2, occupies 2K to 6K words, 
depending on the machine, and 
supports as many as 255 tasks. 

On PDP-11 computers, Micro 
Magic is aimed at building applica- 
tion programs requiring two or 
more programmers and occupying | 
more than 8K bytes. Micro Magic 
enables each programmer to com- 
municate directly with the target 
machine from a terminal on the 
PDP-11 host via a 9.6K-bps serial 


CALL 
YOUR 
LOCAL 
DYSAN 
OFFICE 


Los Angeles 

(213) 907-1803 

Orange County 

(714) 851-9462 
Sacramento 

(916) 966-8037 

San Francisco/Sunnyvale 
(408) 727-9552 


DC: Washington 
(703) 356-6441 


GA: Atlanta 
*(404) 952-0919 


IL: Chicago 
(312) 882-8176 
(800) 323-5609 


MA: Boston 
(617) 273-5955 
*(617) 229-2800 


MI: Detroit 
(313) 525-8240 


MN: — Minneapolis 
*(612) 814-7199 


MO: St. Louis 
(314) 434-4011 


NY: New York 
(212) 687-7122 


OH: Cleveland 
(216) 333-3725 


PA: Pittsburgh 
(412) 261-0406 
Philadelphia 
(609) 939-4762 


T™: Dallas/Ft. Worth 
*(817) 261-5312 


WA: Seattle 
(206) 455-4725 


*Includes OEM Sales 


Dysan Diskettes are also available 
from all ComputerLand Stores, 

Sears Business Systems Centers, and 
many independent computer outlets 
nationwide. 

For the location of the Dysan sales 
outlet nearest you, contact Dysan at: 
(408) 988-3472 

Toll Free: (800) 538-8133 

Telex: 171551 DYSAN SNTA 

TWX: 910-338-2144 


Dysan. 


CORPORATION 
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WHAT IS THE 


TRUE COST OFA 
DISKETTE? 


If you said at least $186.50*, you're probably close. bs) 

Confused? It’s simple. The minimum cost of a one-sided, single den- 

sity 8" diskette equals the purchase price plus the cost of the time a 

to fully load the data onto the disc*. The adjacent diagram tells the b, 

story. As you can see, the purchase price of a diskette is a small 

fraction of the total cost of ownership. So why not pay a \ 
few cents more for the best diskette available? D>, 

That’s where Dysan’s quality comes in. Dysan disk- ; on™ 
ettes and mini-diskettes are manufactured to ; 

the toughest quality standards in the industry. 
Every diskette is tested between the tracks 
as Well as on the tracks to insure you 100% 
error-free recording over the entire disc 
surface. Dysan quality protects your 
investment of $186.50. 


You know how costly time and data 
losses can be should your “bargain” 
diskette be faulty. Every penny you 
think you save on the purchase of 
magnetic media could cost you 
dearly. Why take the risk when you 
can have Dysan? 


_——— 


os 


Dysan. .,.....-@ «i 


CORPORATION *$182.50 represents the cost of data 
Dysan’s suggested loading (approximately 22 hours at 
Our Media Is Our Message: retail price for a one-sided, single 11,106 keystrokes/hour at a labor cost 
: ; density 8” diskette, packaged ten of $8.23/hour), based on 1981 Data 
5201 Patrick Henry Drive to a box. Minimum total cost of Entry Management Association 
Santa Clara, CA 95050 ownership = $186.50 (DEMA) National Averages. 
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HANDS ON 
UNIX 


TRAINING SEMINAR 


A class designed to familiarize 
programmers, analysts, and 
managers with UNIX, the 
defacto standard operating 
system for high performance 
systems. 


HANDS ON UNIX 


Participants will receive three 
days of actual hands on 
experience, supplemented by 
lectures. 


HANDS ON UNIX 


Locations and Dates 


® Chicago, IL Dec. 7, 8,9 
@ Detroit, MI Dec. 14, 15, 16 
® Columbus, OH Jan. 4, 5,6 
@Atlanta,GA Jan. 11, 12,13 
@ Orlando, FL Jan. 18, 19, 20 
®@ Dallas, TX Jan. 24, 25, 26 
® Houston, TX Feb. 1, 2,3 


The $850 course fee includes 
the 3 day seminar, notes, use of 
the microcomputer, and coffee 
breaks. Classes meet from 9 
a.m. to 5 p.m. 


HANDS ON UNIX 


FOR EARLY ENROLLMENT OR 
te INFORMATION WRITE OR 
CAL 


GIRDINALI. 


INFORMATION SYSTEM INC 
PO Box 97, Dayton, OH 45449, cm 


P.O. Box 97 
Dayton, OH 45449 
513-435-4653 


UNIX is a trademark of Bell Laboratories 
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link. A programmer can load 
application program modules into 
the target machine for testing. The 
target can access test files main- 
tained by the host via a ROM-based 
debug monitor in the target and a 
test controller package in the host. 
Modules cross-compiled in the host 
are consolidated into one executable 
memory image by a _ host-based 


system linker. 

Micro Magic was launched in 
Europe in 1981. More than 50 
systems have been sold, says 
Fisher. The packge, including an 
RTL/2 license, sells for $10,000. 
Fisher notes that lS will concen- 
trate on marketing the product on 
the East Coast. 

—Keith Jones 


Evans & Sutherland to market 
British solids-modeling system 


Cambridge, England, a city of 
little more than 100,000 people, now 
boasts about 80 vendors of comput- 
er equipment, software and ser- 
vices, although many of them are 
small software houses. The best 
known computer firm in town is 
probably personal computer design 
house Sinclair Research. 


A screen generated by the Romulus II 
interactive solids-modeling system from 
Shape Data, Ltd., Cambridge, England, and 
sold in the U.S. by Shape’s parent, Evans 
and Sutherland Computer Corp., Salt Lake 
City. The cursor-selectable menu on the right 
of the screen is part of the user interface. The 
object shown is part of the transmission of a 
Formula | racing car. 


Now, at least three Cambridge- 
based software companies are 
addressing the CAD/CAM market in 
the U.S. Cambridge Interactive 
Systems and Applied Research of 
Cambridge are selling powerful 


drafting packages through Prime 
Computer, Inc., and the McAuto 
computer services group, while the 
Romulus II interactive solids- 
modeling system from Shape Data 
Ltd. is available from its parent 
company, graphics terminal vendor 
Evans and Sutherland Computer 
Corp., Salt Lake City. 

Shape’s Romulus II modeling 
package will be offered with Evans 
and Sutherland’s Ps 300 graphic 
terminals. While the original Romu- 
lus was launched in 1978 without a 
user interface, Romulus II comes 
with an extensive user interface 
tailored for a PS 300 linked to a VAX 
host. Any VAX user can buy and 
install the package directly from 
Evans and Sutherland. 

Shape marketing director Dr. 
Tony Bishop says Shape’s interface 
for Romulus is closely integrated 
with the fundamental Romulus 
modeler. The modeler, which runs 
on the VAX host, provides primitive 
objects such as cones, cylinders, 
spheres and torroids and performs 
Boolean addition, subtraction and 
intersection of objects. Other facili- 
ties include exploded-view genera- 
tion, hatching, hidden-line manipu- 
lation and flattening. The latter is 
mainly of value if the object is made 
of plastic or metal sheeting. The 
modeler can also calculate the 
center of gravity of an object. 
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More and More Systems Houses are 
Catching it with the HOTTEST NAME 
in Microcomputers... . 


In a recent study* conducted by Time Magazine, an estimated 90% of the small 
businesses in the U.S. have yet to computerize. The same study shows Tandy 
second only to Big Blue in first time unit sales! 


Team your Vertical-Market software with our hardware. Then watch your 
sales really take off. Tap a market that has a $9 billion potential with Tandy — the 
people who set the market on fire with the phenomenally successful TRS-80® 
microcomputers. Go ahead — make our success story your success story. 


Hot products — the heart of your vertical market turnkey system. Choose 
from cost-effective 8-bit desktop computers as well as a state-of-art 16-bit multi- 
user system. Each model includes a monitor, keyboard — even disk storage — 
built-in. 


System Houses: Tandy is your single source microcomputer supplier. For- 
get about having to do business with a variety of suppliers. Need a terminal or 
hard disk system? We're your source. Printers? We're your source. Program 
development software? Tandy has it all, and virtually everything is available for 
immediate delivery. We also offer our own nationwide network of service centers. 
You and your customer can turn to Tandy for expert installation as well as on-site 
service. It’s another “plus” you'll enjoy as a Tandy marketeer. 


Don’t let your sales cool off. Call or write today. We'll have one of our sales 
representatives tell you how you can sell Tandy microcomputers. Go ahead, offer 
the Tandy line and watch your sales catch micro fever! 


E+ 2 Tandy Contract Marketing Sales 


=———s 1700 One Tandy Center + Fort Worth, Texas 76102 * 817/390-3099 


ad 
*Focus Research, West Hartford, Connecticut as commissioned by Time Magazine. 


tSource: Mini/Micro Systems Magazine Estimates 
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FEATURING: 


© 81/135 characters/line 

© 161 memory locations/line 

© 2 page memory 

@ Horizontal scroll 

© Vertical soft scroll 

© Screen windowing 

e Split screen 

e Pass through printer port 

© Graphics capability 

@ Downloadable character 
set option 

e 64K Ram expansion 

e |/O slots for expansion 

© Detachable keyboard 

© Many edit features 

® Optional 15” screen 

© White, green or amber 


Introducing the 
EGZAOOC... 


Direct replacement for the Data General 
Dasher™ D400 with the same high quality 
as our successful SCS 200 (Compatible 


to DG's D200). 


Mini-Micro World 


INTERNATIONAL 


The Romulus II interface is 
intended partly to facilitate user 
manipulation of objects on the 
sereen, including rotation, zooming 
and scaling. Number crunching is 
handled by a custom-designed 
bipolar bit-slice processor inside the 
PS 300. The other main purpose of 
the interface is to give the user a 
wide range of menus with cursor- 
selectable modeling functions. 

Bishop explains that the interface 
software is split between the PS 300 
and the VAX. Interface coding in the 
PS 300 is executed by a Motorola 
MC68000-based processor. Bishop 
estimates that the VAX host needs 


about 250K bytes per terminal to 
accommodate all Romulus I! facili- 


ine [44 CAITOSYANY 
é LIVI WUIVIAN 


Spee Dasher is aS 
- 2635 Croddy Way ® Santa Ana, CA 92704 a trademark ties. 
Telex (910) 595-2476 of Data General 


"Sales & Marketing Telephone (714) 966-0015 The Romulus I and the PS 300 


SATUAN SYSTEMS 


6875 Washington Avenue South, Suite 218, Edina, MN 55435 
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SEE US AT COMDEX/FALL’82 BOOTH #210 
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Did Your PDP-11 Die 


When you tried to run WORD PROCESSING? 


Now There is a WP System 
Designed Specifically for the DEC User 


With the WP Saturn Word Processing/List Processing Software, you have 
low overhead, quick response and power. 


COME TO SATURN. 
FOR THE ANSWERS 


@ Faster and more powerful than the stand 
alones 

© Faster and friendlier than other computer 
based systerns 

@ Extensive help commands 

© Satum runs on RT-11/TSX, RSX, RSTS, 
IAS, VMS 

®@ Saturn's ASCII Format interfaces to stan- 
dard DEC files 

® Assembler Language provides maximum 
speed and efficiency 

®@ User Friendly Prompting helps you master 
word processing with minimal training 

@ Extensive List Processing: Forms, prompt: 
ed data entry, and sort/select; plus flexible 
merging of lists and documents 


WP SATURN FEATURES 


FILE FUNCTIONS: Automatic backup @ Uses ASCII source files @ File 
directories location, type, date @ File Merge @ Password security @ 
Print formatted file © Review formatted file @ Store formatted file 

SCREEN EDITOR: Advance-Forward & Backward @ Automatic Car 
riage Retum @ Column Operations @ Copy, Cut, Delete @ Cursor Con- 
trolled @ Display of Operator Actions @ Formatted Text Displayed @ 
Vertical and Horizontal Scroll @ Load from another document @ Paste 
© Prompts @ Replace-Global or Selective @ Search 

TEXT FORMATTING: Automatic Hyphenation, Formula, User defined 
dictionary ® Automatic Index & Table of Contents @ Automatic Outline 
Formats, Outline, Decimal @ Centering @ Date Insertion @ Multilevel 


Superscripts & Subscripts © Page Numbering @ Paragraph Indent @ 
Redefine Format Values @ Reformat Without Retyping @ Tabs, Left, 
Right, Any character @ Variable Spacing ® Word Wrapping @ Footnotes 


LIST PROCESSING: Form Generation @ Prompted Data Entry @ 
Multi-Key Sort/Select/Exclude @ Record Search @ Sequential, Binary 
© Unrestricted Field Insertion @ Field replacement, Global, Selective 


Booth 502 


(612) 944-2452 
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Visit us at DEXPO WEST '82 


package offered by Evans and 
Sutherland is priced at $100,000. 
Romulus II is about $30,000 alone, 
while the PS 300 is priced at 
$106,000. 

Bishop says E&S has already 
received three orders for Romulus 
II in the U.s., two from unnamed 
engineering firms and the other 
from the Engineering Sciences 
Department at Colorado State 
University. Bishop says Shape 
hopes to introduce versions of 
Romulus 1 that will run on less 
expensive terminals than the PSs 
300. 

Not surprisingly, there are links 
between the Cambridge-based 
graphics companies. Shape notes 
that output from Romulus I can be 
generated in a form compatible with 
the Medusa drafting system from 
cis. Romulus I can also accept 
input of polyhedral Medusa models 
to generate Romulus models. 

Medusa has drafting facilities that 
are said to cover mechanical, 
building, chemical, electrical and 
electronics tasks. A user can define 
symbol libraries and menus with 
cursor or keyboard selection. A 
matching program called Graphical 
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hace 25/aU0" 


A computer system so advanced, the technology youll need later 
is already here. And waiting. 


The Ithaca 525/800 gives you the ability to address 
an almost unlimited number of applications in 
business, scientific, and educational environments. 

Its state-of-the-art hardware gives you a single or 
multi-user 8-bit system in one machine that handles 
5%" or 8” floppy and hard disks. 

It has a processor that’s 50% faster than conven- 
tional systems. A unique Cache CP/M® - MP/M® 
system that’s typically 500% faster. That’s right, 
500%. And up to 1 Mbyte of memory. 


It has add-on capacity built-in now, ready to expand 
when you're ready. There are no hidden costs to pay 


for later. Everything you need comes with the 
® CP/M and MP/M Digital Research, Inc. 


® Z-80 Zilog, Inc. 


Ithaca 525/800. In fact, it could be the only system 
you'll ever need. 
It’s simply the finest price/performance Z-80° based 


system available. And it’s here 
Ithaca 


now, waiting for your call. 
looderSyys tens” 


800-847-2088 
We think as fast as you do. 


In New York State 
(607) 257-0190 
1650 Hanshaw Road, P.O. Box 91 
Ithaca, NY 14850 


TWX: 510-255-4346 
™ ithaca 525/800 Ithaca InterSystems, Inc. 
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Fully Multibus Compatible, 
Terminated Mother Board. 


Ses 
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More Room... 
More Multibus Cages. 


More Room 


More Reliability 


tions. 


More Models 


You get more room for 
extra cards without in- 
creasing overall size, be- 
cause our design gives you 
greater inside dimensions. 


All cages are constructed 
of sturdy, durable anodized 
aluminum with a single 
mother board backplane 

. a concept that in- 
creases reliability and 
minimizes interconnec- 


We have more models than 
all our competitors com- 

bined. Choose a cage with 
3, 4, 5, 6, 7, 8,9, 12, 14, 15, 


Saar 


MULTI-CAGE 


Note: Multi-Cage is a registered trademark of Electronic Solutions 
Multious, trademark of Intel 
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16, 20, 24 or 26 slots for the 
right solution to your prob- 
lem. We have models with 
either 0.6” or 0.75" card 
centers and can even ac- 
commodate wirewrap 
cards. 
More Rack Mount 
Models 
Standard 19-inch rack 
mounting available for all 
cages. 
More Warranty 
A three year warranty is 
your assurance of quality. 
For Fast Delivery. 
Call our toll free number 
(800) 854-7086 


In Calif. call 
(619) 292-0242 


Electronic Solutions 


5780 Chesapeake Court 
San Diego, CA 92123 


Protection for. 


RS 232, Modems, 20ma loops etc. 


High voltage transients, caused by lightning, by switching surges, 
relays, solenoids, and heavy machinery, etc. can be coupled into data 
lines directly. High voltage transients cause immediate and cumulative 
damage to semiconductor junctions that cause equipment failure. A 
direct lightning strike even many miles away can do serious damage 

MCG Data Line Protectors keep these transients from reaching your 
equipment. They interface between the equipment and the data line, 
and provide a sophisticated blend of high speed (less than 5 


nanoseconds) and brute force protection 


MCG Data Line Protectors can be used with coaxial cable, single 
lines, or twisted pairs, and will protect RS-232, -422, and -423, 20ma 


loops, and modems 


* Best of all. MCG protectors offer cost 
effective insurance against downtime 
that cannot be obtained 
In aservice agreement 


For more 
information, write 
or call collect: 
BILL PURCELL at 
516/586-5133 


i "Protection 
you can depend on! 


ELECTRONICS, INC. 


160 Brook Ave., Deer Park, New York 11729 


CIRCLE NO. 91 ON INQUIRY CARD 


Mini-Micro World 


INTERNATIONAL 


Numerical Control generates nu- 
meric-control instructions from the 
digitized geometry. 

Medusa can generate models in 
3D from a 2D drawing. Modeling 
features include revolving a polygon 
around a center line, sweeping a 
polygon orthogonally through a 
third dimension to create a solid 
object, ruling surfaces and a variety 
of Boolean operations, including 
merging, subtracting and intersect- 
ing shapes. 

Prime has the exclusive rights to 
sell Medusa in the U.s., but cis Ltd. 
maintains a small subsidiary, CIS 
Ine., Cambridge, Mass., to support 
Prime’s activities. Steve Herbert of 
CIS Inc. notes that Medusa has been 
mounted on other computers, nota- 
bly Harris Corp. machines and the 
Digital Equipment Corp. VAX, 
although these implementations are 
not available in the U.S. because of 
the deal with Prime. Herbert also 
points to CIS plans to put Medusa on 
a Motorola MC68000-based machine. 

The main offering from Applied 
Research of Cambridge is General 
Drafting System, available in the 
U.S. from McAuto on both Prime 
and VAX computers. The McAuto 
operation selling GDS is based at 
Westminster, Calif., and ARC, like 
CIS, maintains a U.S. presence for 
support in Long Beach, Calif., and 
Niagara, N.Y. ARC chairman Ed 
Hoskins notes that ARC has sold 30 
GDS systems in Britain, mainly on 
Prime machines, and 30 more 
overseas, on both Prime and VAX. 

The deal between ARC and 
McAuto was signed last year, and, 
Hoskins says, about 10 GDS systems 
have been sold in the U.S. since 
then. Hoskins describes GDS as “2D 
with 3D viewing.” The greatest 
benefits of GDS are said to be in 
editing and in the repetition of 
graphic elements. In editing, a user 
can delete, move, rotate, scale, 
mirror and superimpose drawings 
as required. —Keith Jones 
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690SR COLOR 
DISPLAY MONITOR 


TE 


COMMUNIC ‘ATIONS 
DIVISION 


Not everyone demands this kind 
of accuracy in a color display monitor. 


But those that do should de- 
mand the 690SR from Tektronix. Its 
unprecedented features offer today’s 
best window on every bit of picture 
detail. 

The 690SR configures easily in a 
graphic computing system. And it 
builds confidence in visual results: 
accurate, large-screen display is at 
arm's length at last. 

Look at the 690SR. And see it 
all. Dynamic range. Gray scale. Its 
delta gun, dot shadowmask tube 
technology and Tek electronics cir- 


Stable, high volt- 
age supply keeps 
picture size con- 
stant over full 


bright 3 
OSS eo Rugged construc- 


tion withstands 
shock and vibra- 
tion. Accessibility 


simplifies mainte- 
nance and repairs. 


CIRCLE 20 FOR LITERATURE 


cuitry provide best overall picture 
quality. 

Convergence accuracy surpasses 
0.5 mm, without significant loss of 
resolution or accuracy in picture cor- 
ners. Dot triad spacing of 0.31 mm 
invites up-close examination. Precise 
geometry, superior linearity and color 
stability assure reliable and repeat- 
able images, time after time. 

Plug-in interface modules give 
more versatility. And you can be 
sure that upcoming modules from 
Tektronix will keep this a long-term 


investment that stays in your picture. 

See for yourself. The 690SR is 
UL listed and backed by full Tektronix 
resources worldwide. For a demon- 
stration or more information, includ- 
ing OEM availability, contact our 
nearest Field Office (listed in major 
city directories) or call toll free, 
800-547-1512. (In Oregon, 
800-452-1877.) 


Tektronix, Inc., PO. Box 1700, Beaverton 
OR 97075. In Europe: Tektronix Europe BV. 
Postbox 827, 1180 AV Amstelveen. The 
Netherlands 


_.. Widerange video 
circuits with full 
amplitude re- 
sponse that as- 
sures full picture 
detail. 


Delta gun, dot 
shadowmask CRT 
gives sharp, well- 
converged picture, 
_ even in corners. 
Internal shielding 
reduces inter- 
ference from 
nearby equipment. 


Non-interactive 
controls with logi- 
cal color coded 
- functions that 
~~ help keep 
: monitor within 
specifications. 


COMMITTED TO EXCELLENCE 


CIRCLE 187 FOR SALES CONTACT 


Who is winning the battle 
of the Multibus Giants? 


You are. 


When Zendex announced the Battle of the 
Multibus Giants, everyone knew who we meant 
by “The Giant? and that he is 98 times our size. 

When they asked how we could compete, 
we answered: 


With more than 40 Board products. 


And a number of 8 and 16-bit develop- 
ment systems The Giant hasn't even 
dreamed about. 


And that’s just for starters. 

Of course we knew that there were a lot 
of other companies in the Multibus business. 
But, because we have more Multibus products 
than any of them, we ignored them in our 
first ad. 

But one National (get it?) Giant wrote 
to us, asking why he hadn't been included. So as 
you can see in the drawing, we've brought him 
in. The more competition, the more you benefit. 
(We hope he doesn’t mind that he’s shown 
knocking heads with The Giant. ) 

You may think this is all in fun. There’s 
nothing wrong with fun when you're as com- 
mitted as we are. 

Committed to provide the best alternative 
to Intel. And Motorola. And Zilog. And, (yes, 
dear letter-writer ) National. 


Isis and Multibus are trademarks of Intel Corp. 
CP/M and CP/M-86 are trademarks of Digital Research Inc. 
*Available first quarter 1983. 


How’s this for a breakthrough? 

We have CP/M-86 running on a system 
with a Universal Development Interface (UDI) 
and the ISIS file translator. That means we can 
run all the Intel languages on CP/M-86. It’s 
never been done before. A real alternative to 
the Intel Series III Development System, with all 
the benefits and none of the drawbacks. 

Sometimes Zendex offers what no one 
else can; sometimes we just offer alternatives. 
But in all events we are committed to: 

10 to 25% higher performance, speed or 
expandability. And 10 to 20% lower price. 

That’s why you must win! 


Please note the coupon here. We have a brand new 
catalog, fresh off the press. 


The Reader Service Card in this magazine will get 
it for you, but if you are in a hurry, mail the coupon 
or phone us. 


We promise to send it out within 24 hours. 


Name 


Title 


Firm Name 


Address Phone 


ZENCEX 


The other giant in the Multibus market. 
6644 Sierra Lane, Dublin, CA 94568. Phone (415) 828-3000. TWX 910 389 4009. 


Zendex products are available worldwide. Call or TWX for your local distributor. 


CIRCLE NO. 92 ON INQUIRY CARD 


MINI-MICRO SYSTEMS/November 1982 


155 


LIFT-OFF FOR 


MAY 16-19 
ANAHEIM, CA. 


THE EMERGING 
INFORMATION AGE: 


| COMPUTERS, 
COMMUNICATIONS, 
AND PEOPLE 


# this is it—the most exciting, 

breathtaking display of computer 
technology in the world—the 1983 
National Computer Conference. 

This is the place where over 600 
exhibitors from all computer- 
related companies introduce a 
dazzling array of products and 
services to an audience projected 
to top 100,000. Join your peers next 
.» May atthe Anaheim and Disney- 
land Convention Centers for the 
most challenging experience in 
»  youremerging career. See you 

eB atNCC ‘83! 


§ Sponsored by: American Federation of Information Processing 
Societies, Inc.; Association for Computing Machinery; Data 
Processing Management Association; IEEE Computer Society; 
Society for Computer Simulation 


je ee ee ee ee ee ee Fo more information, fill outand mailthiscoupontoday. ==——_— — lie | 
NAMED = = z 2 i sities, Mail to: 
| TITLE a. 
———— ee ee —_—— NCC’83 
r COMPANY 7 P.O, Box 9658 r 
Arlington, VA. 
| ADDRESS. == : 22209 | 
| cry as STATE ZIP 2 7 | 
Bae ee ee ee eee eee eee eee eee eee eee ee eee eee eee eee eee 2 ASS SS A ee GS | 
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To Winchester! 


Available now is Model 8010, an 
11 megabyte removable memory 
cartridge disk drive. Also avail- 
able now is Model 8520 for 

22.1 megabytes of memory. Both 
feature Vermont Research high- 
performance and reliability stand- 
ards. Either is plug-compatible 
for a selection of interfaces: ANSI, 
SASI, DEC PDP-11™, with others 
available too. 


On the 8520's spindle, in a one- 


over-one configuration, a fixed disk 
doubles the capacity to 22.1 mega- 
bytes. All within a compact 7” x 
15" x 8-1/2” cabinet. Cross-copy- 
ing between disks 
makes it easy 
and economical 
to create back- 
up files. 


UNEQUALED 
RELIABILITY 
Power-on service 
life is rated at 
30,000 hours, 

in a tempera- 
ture range from 
0° to as high as 
50°C. A propri- 


VERMONT RESEARCH CORP. 
VERMONT RESEARCH LTD. 


Memory Products for Systems 
That Can’t Stand Failure 


etary microprocessor-controlled 
servo positioning technique pro- 
vides high shock tolerance, low 
seek error rate, and high data 
reliability. 

Unlike conventional Winchester 
drives, these memories feature 
non-contact start/stop heads that 
never ride on the media during 
start up or stop or shipping. Heads 
are positioned by a high perfor- 
mance linear actuator to take ad- 
vantage of the embedded servo. 
And a closed-loop air filtration 
system uses the disk as a centri- 
fugal pump to enhance overall reli- 
ability and eliminate contamination. 


. 
ps 
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For More Information, call or write: 
Vermont Research Corporation, 
Precision Park, North Springfield, 
VT 05150. Tel: 802/886-2256. 
TWX: 710/363-6533 


In Europe call or write: 
Vermont Research Ltd. 
Cleeve Road, Leatherhead, 
Surrey, England 

Tel: Leatherhead 376221 
TLX: 23280 


@ 22.1 Megabytes 
of Data Capacity 


@ Non-Contact Heads 


@ Resistant to Thermal 
and Physical Shock 


3101 ASCII 


Easy 
to use. 


From the start, the IBM 3101 
display terminal was designed to 
be easy to use. All 128 ASCII 
characters are crisp and clear. 
The high-resolution screen swiv- 
els and tilts so you don’t have to. 
The keyboard—with 87 keys and 
8 program function keys—has 
the comfortable, sturdy feel of 
the IBM Selectric™ And there’s 
a separate 12-key numeric pad 
available. 

The IBM 3101 is also easy to 
order, through our new author- 
ized distributor network. Pick 
from three models with field 
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protect/unprotect, high-inten- 
sity, blink and non-display edit- 
ing/formating capabilities. All 
six models display 1,920 charac- 
ters in 24 lines, with a 25th line 
operator-information area. 

The IBM 3101 is fully com- 
patible with many IBM and non- 
IBM computer systems and 
most remote computing and 
time-sharing services. 

The IBM 3101 ASCII is 
easy to order at over 100 IBM- 
authorized locations across the 
country. Contact any of the dis- 
tributors listed to the right. 


American Computer 
Group, Inc. 
617-437-1100 


Arrow Electronics, Inc. 
Call your local Arrow 
branch, Arrow/Computrend 
(800-225-5378) or the 
Arrow Computer Products 


Group (516-694-6800 Ext. 275). 


Carterfone 
Communications Corp. 
214-630-9700 

Computer and 

Terminal Exchange 
800-874-9748 

904-434-1022 Florida 
ComputerLand 

Call your local 
ComputerLand Store. 

David Jamison Carlyle Corp. 
800-526-2823 

800-421-3112 

General Electric 
Communications Leasing 
800-528-6050 Ext. 407 
518-385-7536 New York 
Hall-Mark Electronics Corp. 
800-527-3272 

214-348-5079 Texas 


Hamilton Avnet Electronics 
Call your local Hamilton 
Avnet stocking location. Or 
call Hamilton Avnet 
Microsystems 213-615-3950 
Kierulff Electronics, Inc. 
Call your local 

Kierulff division 


Pacific Mountain States Corp. 


800-423-2853 
800-272-3222 California 


Schweber Electronics Corp. 
800-645-3040 

516-334-7474 New York 
Wyle Distribution Group 
213-322-8100 

408-727-2500 


Or call IBM at 800-431-1833 
(800-942-1872 New York) 
for more information. 


Publisher’s Letter 


A new reference 
that’s invaluable 


This issue introduces Mini- 
Micro Systems’ Peripherals Digest, 
a product reference section that 
combines computer-generated 
product charts, “how-to-select” 
articles and a directory of manufac- 
turers. We believe that this type of 
reference is invaluable for the read- 
ers of Mini-Micro Systems — OEM/ 
system integrators and multi-vendor 
end users. 

Most of our readers are high- 
volume buyers of computer is 
peripherals. In many systems, these peripherals Penirctett more than 
50% of the hardware cost. Thus, choosing the appropriate peripherals 
may be more important than the choice of the computer itself. The 
objective of the Peripherals Digest is to help you in making that 
choice. 

Plans call for breaking this section out into two separate 
Peripherals Digest issues in 1983 — a spring edition and a fall edition. 
They will represent a 13th and 14th issue for our subscribers. As you 
will note, the Peripherals Digest in this issue covers disk drives, CRT 
terminals, and printers. It will include additional peripherals catego- 
ries in the separate issues next year. 

We would like your comments on this new format — what you like 
and don’t like and suggestions for improvements. 


A Moog helo 


S. Henry Sacks 
Vice President/Publisher 


159 


Finally, 


An Articulate Smart Terminal 


If you've been considering the 
terminal on your left, we'd like to 
help you make the right decision. 


honored by an expanding nationwide 
service organization, you'd likely 
be prepared to pay even more. 


Since the Challenger on your right But for the time being, the 
has comparable editing commands Challenger is actually priced less. A 
and operational features, you might lot less. 


assume it to have a purchase 
price of $995* like the 
TeleVideo 925 on the left. 


On top of that figure, it 
would be reasonable to 
expect an additional charge 
for the Challenger’s exciting 
ergonomic features—articu- 
lated tilt and swivel, de- 
tached keyboard, a 10-key 
calculator style pad for seri- 
ous business applications, 
plus a designed in palm rest 
to reduce operator fatigue. 

And when you consider 
the added value of a 12- 
month limited warranty 


So send the coupon or call us 
today to order your Challenger 135 at 
the special introductory price of just 
$799. Or ask us for complete infor- 
mation and specifications. 


We know you'll make a wise 


eS tee ee a choice now that you have one 


| Special Introductory Price: 


°799.00 


_] Please send Challenger 135 Terminals) at 
$799.00 each. (California residents add 6% sales tax). 
Shipping charges will be C.O.D. unless otherwise 


arranged. 
L] Payment enclosed. Check/Money Order. 


_} Please send complete information and specifications. 
L} I'm a TeleVideo user. Please send information ASAP. 


Name 


i to make. 


For serious 
business 
applications, 
insist on the 
right calcu- 
lator style 
10-key pad. 


Challenger 135 
Highlights 
L] 24 lines x 80 characters 


L] upper and lower case with 


Title/Company. descenders 
Address f _}) 14 user programmable 
City State Zip eh functions 
Tleshone - 10 cursor controls 
110 to 19,200 baud 


“SOROC 


TECHNOLOGY, INC. 


161 Freedom Avenue, Anaheim, CA 92801 
(800) 854-0147 + (714) 992-2860 
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_] 7 screen attributes 

L] 8 edit commands 

CJ intelligent flexibility 

L} optional integral modem 
*Datapro Directory—April, 1982 
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Editorial 


Toward a ‘sunrise’ 


A book published last month offers 
some excellent insight into the need to 
sharpen the perception that high-tech- 
nology industries offer the U.S. its 
greatest opportunity for continued eco- 
nomic growth. The book is entitled 
Global Stakes: The Future of High 
Technology in America.* The authors 
contend that America’s best hope for 
economic prosperity depends on how 
well this nation shifts from an economy 
that is based primarily on declining 
(“sunset”) industries, such as steel and 
autos, to one that is information- or knowledge-based. They define 
knowledge-intensive (“sunrise”) industries as those encompassed by 
computers, microelectronic components, instruments, telecommuni- 
cations and other information technologies, software and services. 

I'd like to summarize some of the other conclusions the authors 
express, with which I heartily agree: 

e The Sputnik-spurred attention to higher education in America 
has lost the urgency of national commitment that was generated 20 
years ago. The result is a serious shortage of engineers that is 
hampering a fuller flourishing of high technology. 

® Worldwide competition in computers presents a serious chal- 
lenge to the U.S. because the computer industry, like the auto 
industry, “is an intermediate industry of strategic importance to 
many other industries.” 

@ Japanese companies have succeeded in global competition be- 
cause Japan tried to manage supply to match the needs of a world 
economy, while the U.S. linked demand to domestic political goals, 
resulting in far too much emphasis on declining industries. 

e To regain momentum in the next two decades, policy shapers in 
the U.S. must shift their emphasis “from a domestic economy based 
on abundant resources to a global economy with scarce knowledge- 
based resources....An important part of any national policy will be 
the role of education and the quality of the work force in high- 
technology jobs.” 

The authors of Global Stakes don’t offer sweeping or simplistic 
solutions to the difficult social, political and technological problems 
posed by global competition in the knowledge industries. They stress 
the importance of education, especially higher education, in the 


development of the human resources required by those industries. 


I think their views merit serious consideration. 


Li AA Go 


Lawrence J. Curran 
Editor-in-chief 


*by James Botkin, Dan Dimancescu and Ray Stata, with John 
McClellan. Ballinger Publishing Co., Cambridge, Mass. 
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Letters 


AMCODYNE’S NEW LAUNCH 


To the editor: 

I wish to thank you for the 
excellent article “IBM’s Whitney 
technology moves into 8-in. disk 
drive” (MMS, September, p. 22). I 


wish, however, to clarify a state- 
ment in the article attributed to 
me: “...the company was able to 
generate 50,000 ramp-loaded head 
launches before a crash, com- 
pared...” Our testing was, in each 


TRAINING 


A Complete Training Curriculum for: 


Management End Users 


Applications Staff 


Technical Support 


Featuring hands-on workshops using UNIX System Ill with Berkeley enhancements on 
state-of-the-art microprocessors and terminals. 


WASH- SAN 
INGTON, FRAN- NEW 

COURSES D.C. CHICAGO | CISCO | DENVER | HOUSTON | YORK | ATLANTA | TUITION 

i =a 

UNIX Overview Nov 2 Dec 7 
Mar15 | Feb15 |Janl11l |Jan25 | Feb8 Feb22|Feb22 | $ 225 

UNIX Fundamentals 

for Non-Programmers* | Nov 3-5 | Dec 8-10 
Mar eb Jan Jan Feb 9-11 | Feb Feb $ 735 
16-18 16-18 12-14 | 26-28 23-25 | 23-25 

CGNIX Fundamentals 

for Programmers* Nov 29: 

Dec 1 

Mar Apr Jan — _ Feb 28-| Mar $ 735 
21-23 18-20 17-19 Mar 2 | 7-9 

Shell asa 

Command Language” | Dec 2-3 
Mar Apr Jan _ _ Mar Mar $ 490 
24-25 | 21-22 20-21 3-4 10-11 

“C” Language 

Programming* Nov 
8-12 Dec Jan 31- | Jan31- | Feb Mar — $1225 
Apr 4-8 | 13-17 Feb4 Feb4 | 14-18 14-18 

Shell Programming* _| Apr a Feb — _ Mar _ $ 490 
11-12 7-8 21-22 

Using Advanced 

UNIX Commands* Apr Feb 9-11 = _ Mar _ 3735 
13-15 23-25 

UNIX Internals Apr _ Feb 28- — = Apr 4-8 _ $1375 
25-29 Mar 4 


*Including hands-on workshop 


“UNIX is a trademark of Bell Laboratories 


To reserve your space now or for additional information, call: 
(800) 621-3155 or in Illinois (312) 987-4000 8:30-5:00 central time. 


Computer Technology Group UNIX seminars are presented by 
experts in V7, PWB, SYSTEM Ill...and beyond. Each instructor 
is experienced in teaching UNIX as well as in designing and 


implementing UNIX-based systems. 


COMPUTER TECHNOLOGY GROUP—our business is 


UNIX training. 


COMPUTER 
TECHNOLOGY 
GROUP 


Telemedia, Inc. 
310 S. Michigan Ave., Chicago IL 60604 
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case, terminated at 50,000 launches 
since we had reached three times 
the load/unload cycles the drive 
would see in a typical five-year 
product life. The heads never 
crashed, and we consistently ob- 
served less than 5-percent degrada- 
tion in head/disk output after the 
life testing. This compares very 
favorably with 10,000 contact start- 
stops, a technique used in Winches- 
ter technology disk drives. 
Implying head crashes after 
50,000 ramp launches casts an 
unfair light on a technology that 
| could become a standard in fixed 
and removable disk drives. 


James H. Morehouse, PhD. 
| Vice President 
Director of Mechanical Develop- 
| ment 
_ Amcodyne Inc. 
| Longmont, Colo. 


DYNALOGIC DISCREPANCY 


_ To the editor: 

_ Your August issue ran a survey 
article on micros entitled “Personal 
computers: a new generation 
emerges” (MMS, August, p. 161) in 
which you state the Hyperion, 
Dynalogic’s microcomputer, sells 
for $49500, retail. It does not! It sells 
for $4995 retail. 

| Lisa Philpot 

Marketing Manager 

Dynalogic Info-Tech. Corp. 

| Ottawa, Canada 


NEXT MONTH IN MMS 
The December issue of Mini- 
| | Micro Systems will be an ‘‘ency- 
clopedic resource’’. A technology 
overview, the issue will include: 

* the evolution of the technology 
and its present significance to 
MMS readers. 

* the current state of the tech- 
nology and state of the market. 

¢ short and long term product 
and market projections. 
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Line Printer Controllers that test themselves- 


MDB makes 
the difference! 


Only MDB has Line Printer Controllers that are 
completely self testing with Prinlest;” Loop Back 
and LED's for visual indication of the data being 
transmitted. You save maintenance costs and down 
time. MDB’s exclusive Prinlest feature, when acti- 
vated by an edge mounted toggle switch allows you 
to exercise the controller’s printer interface, inter- 
connection cable and all parameters of the printer 
(except VFU). Then flip a second switch for Loop 
Back which causes the controller to function as if 
in full operation with a printer while, in fact, the 
printer is disconnected. You verify controller opera- 
tion or troubleshoot the module without noise, 
paper waste or confusion. And MDB controllers 
with the Prinlest feature can be remotely activated 
from the printer. 

MDB manufactures controllers for every major 
line printer in the world (for example, we make 
the only LSI-I1 line printer controller with a 
Data Printer interface) so you can have the 


a 
SYSTEMS INC. 


1995 N. Batavia Street 
Orange, California 92665 
714-998-6900 

TWX: 910-593-1339 

MIDCON '82—Booth #1216 
COMDEX ’82—Booth #2469 


Circle 86 for featured product data. 
Circle 87 for general info. 


exact printer system at the exact speed you need — 
whether you use a PDP? 11, VAX% LSI-11/2 or 11/23, 
PDP-8, DG, H-P PE or IBM Series/1 computer. 

And that’s not the only difference MDB interface 
products can make to you. MDB makes the only 
DZ11 compatible multiplexors for DEC’s LSI-11 series. 
They offer RS-422, RS-232 and current loop capa- 
bility. We offer PROM modules with window map- 
ping, communications interfaces that support X.25 
and a unique LSI-11/23 system with 22 bit addressing 
and up to 4 Mbytes of memory. Our boards are 
warranteed for a full year, many are available off 
the shelf and they can be purchased under GSA 
contract #GS-OOC-03330. 

Want to see the difference we can make in your 
system? Call or write for all our specifications. 


«Trademark Digital Equipment Corp. 


Announcing 


the most responsive 
multi-user business computer 


TTT 
AUUUUUUUUNAQUUOELLUUUUUA ANNEAL 


(mainframe) 
$300,000* 


At any price. 


Molecular's Supermicro has 
changed the economics of 
business computing. 


No other system can match the 
Molecular Supermicro in re- 
sponse time, flexibility, and value. 
Conventional microcomputers 
slow to a crawl when multiple 
users share a single processor. 
Minicomputers cost a lot more, 
but still can’t match the Super- 
micro’s speed with over ten users. 

Even mainframes, with their 
impressive batch throughput, 
can’t keep up with the Super- 
micro in everyday interactive 
business applications. 


Add power as you 
add users. 
The Supermicro design provides 
each user with an 8-bit Applica- 


tion Processor, a Z80A and 64K 
of RAM. When another user is 
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(minicomputer) 
$50,000* 


added, another Application Proc- 
essor is added. An optional Per- 
formance Accelerator allows any 
user to call up a powerful 16-bit 
8086 CPU with up to 1MB of 
RAM -—with a simple keystroke 
command. The Supermicro’s 
unique high speed bus connects 
all users to a common data base 
(10 to 128 MBytes), shared periph- 
erals, and the optional Perform- 
ance Accelerator. 

With 16-bit power, 8-bit econ- 
omy, CP/M'*-compatibility, and 
an entry level price under $8,000, 
the Supermicro does more than 
stand up to the large system com- 
petitors. It rewrites the rules of 
price/performance. 

To schedule a demonstration 
at a distributor in your area, call 
or write Molecular Computer, 
1841 Zanker Road, San Jose, CA 
95112. (408) 995-5440. 

You'll find out how to pay less 
for more computing power. 
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(Supermicro) 
$8,000* 


molecular 
computer 


The Supermicro Company : 


SEE US AT COMDEX BOOTH #4155 
CP/M is a trademark of Digital Research Corp. 


oA 


*prices are typical entry prices for an interactive 
terminal configuration. 
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Mini-Micro Interpreter 


An analysis of news, issues and trends affecting the computer industry 


Companies scramble to offer 
low-priced, letter-quality printers 


By Dwight B. Davis 
Associate Editor 

For years, non-impact-printer vendors have had 
virtually free rein in monopolizing the business of 
selling printers to the low-end microcomputer market. 
However, this domination is being challenged by a 
number of vendors—many with electronic-typewriter 
backgrounds—that have introduced letter-quality im- 
pact printers priced well below their $2500-plus prede- 
cessors. Stimulating this scramble to produce low-end 
units is the dramatic growth rate of microcomputer 
systems entering home and business/professional envi- 
ronments. 

In the drive to cut letter-quality impact-printer 
prices, only one company has broken the $1000 barrier 
passed some time ago by matrix printers. SCM Corp., 
New Canaan, Conn., suggests a retail price of $895 for 
its TP-1 printer, and there are reports that the 


RS232 serial 
communications 


Z80 PIO 
communication 
interface 


rm) 
2 
cS 
° 
2 
3 
ec 
3 
Oo 


8-bit parallel 
communications 


Switch 
console 


Programming 


jumpers registers/ 


print buffer piesa 


Logic board 


daisy-wheel unit has been advertised for as little as 
$550. Most other vendors targeting the low-end micro- 
computer market offer units that supply more features 
than the TP-1, and carry single-unit prices in the $1200 
to $1800 range. The vendors believe that, even at these 
prices, the impact printers will prove very attractive to 
many microcomputer users, especially those perform- 
ing word-processing applications with their systems. 
Almost all the inexpensive impact printers achieve 
their low prices, in part, by operating at speeds 
considerably below their higher priced counterparts. 
The TP-1 claims only a 12-cps rate, and most of the 
other low-end units operate at 25 cps or below. A 
notable exception is the 45-cps Image I printer recently 
announced by Primages Inc., Bohemia, N.y., and 
scheduled for volume shipments in April at a single-unit 
price of $1650 (MMS, September, p. 9). Evenat the lower 
speeds, however, the impact printers are expected to 


Bail | 
J] switch | 
| 
out) 
switch | 
Ribbon |! 
out 
sensor 


Analog board 


A printer block diagram of Irwin/Olivetti’s DY 211 daisy-wheel printer j//ustrates the blending of mechanical and electronic components 
common to impact printers. The printer incorporates three stepper motors for driving the platen, the carriage mechanism and the print wheel. 
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The Interpreter 


exhibit strong market penetration during the next 
several years (see chart, p. 172). 


Comparing typewriters and printers 


As vendors move to address the low-end letter- 
quality market, a face-off has developed between the 
traditional computer-printer manufacturers, which 
have moved down to enter the market, and the 
electronic-typewriter manufacturers, which have 
moved up to compete. Of the big three impact-printer 
vendors, Qume Corp., San Jose, Calif., and Diablo 
Systems, Inc., Hayward, Calif., are particularly dis- 
dainful of printers that have electronic-typewriter 
roots. Even NEC Information Systems, Inc., Lexing- 
ton, Mass., which bases its new 2000R Spinwriter on a 
unique electronic-typewriter mechanism from Brother 
Industries, Ltd., Japan, snubs printers based on 
traditional typewriter mechanisms. Art Munzig, presi- 
dent of Computers International, Inc., Los Angeles, 


Company Approximate Speed Print 
Printer retail price (cps) element 
Computers 
International 
Daisywriter 2000’ $1395 16.5 96-character 
daisywheel 
Diablo 
620? $1995 20 98-character 
daisywheel 
Facit/Dataroyal 
4560° $1395 22 105 to 112- 
character 
daisywheel 
NEC 
2000R $1075 (OEM) 20 128-character 
thimble 
Irwin/Olivetti 
DY211 $1550 20 100-character 
daisywheel 
Olympia . 
ESW 102* $1399 17,5 96-character 
daisywheel 
Primages 
Image I° 1650 45 100- and 135- 
character 
daisywheel 
Qume 
Sprint 11/35 $1776 35 96-character 
daisywheel 
Smith-Corona 
TP-1 $895 12 88-character 
daisywheel 
Notes: 


REPRESENTATIVE IMPACT PRINTERS PRICED BELOW $2000 


which incorporates the Brother mechanism in its 
Daisywriter printer, introduced in May, 1981, also 
believes the mechanism is far superior to those found in 
standard electronic typewriters. 

While admitting to differences between computer- 
printer and electronic-typewriter mechanisms, vendors 
basing their new printers on typewriter components 
point out that they do modify the typewriter mecha- 
nisms for printer environments. For example, Mort 
Gutman, SCM’s director of printer marketing, notes, 
“We've added a fan to fight heat buildup because no 
typist is going to go at even 12 eps for very long.” Also, 
unlike its electronic-typewriter progenitor, the TP-1 
eliminates the lifting mechanisms that raise the ribbon 
for each character stroke and lift the correction tape for 
fixing errors. Such changes make the modified printers 
much more reliable than standard electronic typewrit- 
ers, which can function as computer printers through 
use of add-on interfaces, Gutman says. 


Charactersi/line Buffer Paper 
(pitch) (bytes) teed 
132 (10) 16K friction 
158 (12) (48K optional) (tractor, 
198 (15) sheetfeed optional) 
264 (20) 
132 (10) 512 friction, tractor 
158 (12) (sheetfeed optional) 
198 (15) 
130 (10) 2K friction 
156 (12) (tractor optional) 
195 (15) 
136 (10) 256 friction (tractor, 
163 (12) sheetfeed optional) 

203 (15) 

132 (10) 1K friction (tractor, 
158 (12) sheetfeed optional) 
198 (15) 
141 (10) 4k friction (tractor, 
169 (12) sheetfeed optional) i 
212 (15). i 
135 (10) 1K friction 
162 (12) (sheetfeed optional) 
202 (15) 
132 (10) 500 friction 
158 (12) (tractor optional) 
198 (15) 
105 (10) 32 friction 
126 (12) 


1. Model 1500 Daisywriter, an OEM version, includes 4K-byte buffer and either serial or parallel interface and sells for $1250 (serial). 
2. Diablo 620 + , which includes automatic sheetfeeder and supplies starter kit, would sell for about $3000. 

3. Facit/Dataroyal's 40-cps 4565 printer is $1899 in KSR configuration with RS232 serial interface. 

4, Olympia's ESW 103, a KSR unit otherwise identical to the receive-only ESW 102, sells for $1899. 
5. When configured with either RS232 serial or Centronics parallel interface, Image | sells for $1695. 
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One advantage SCM claims over traditional printer 
manufacturers is greater economies of scale. “Because 
we share many common parts with our typewriters, we 
can amortize our costs over a fairly large production 
base,” Gutman says. Another advantage claimed by 
Gianni Subrizi, vice president of marketing at Irwin/ 
Olivetti, Ann Arbor, Mich., is typewriter vendors’ 
greater awareness of print quality. While some com- 
puter-printer manufacturers insist the print quality of 
their units is superior to typewriter-based units, 
Subrizi notes, “People refer to Selectric-type quality as 
a reference point, not to Qume-type or Diablo-type. 
The typewriter has the quality level that printers claim 
to imitate.” 

Nevertheless, Subrizi doesn’t dispute the claims by 
some printer manufacturers that  electronic- 
typewriter-based printers typically don’t equal tradi- 
tional printers in durability and reliability. Paul 
Shapiro, marketing manager at Diablo Systems, points 


Centronics parallel, 
IEEE-488 parallel, 
RS232/V.24 serial, 
20mA current loop 


25% 
(4000) 


Diablo 630; Qume Sprint 
9/11; NEC 3500, 5500, 
7700; Centronics 737; 

IBM PC 


RS232 serial 
(20mMA current loop (—) 
optional) 


100% — 


8-bit parallel N/A = 
(RS232, 50-line 
parallel optional) 


RS232 serial, Sprint 3 
parallel, HY-Type II 
parallel, Centronics 

parallel (choice) 


25% _— 
(3000 hrs.) 


RS232 serial, 7-bit 
parallel (choice) 


20-25% = 
(10 million 
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Smith-Corona’s TP-1 printer includes a parallel or serial interface 
and handles single-sheet paper or forms using a friction feed. The 
12-cps unit prints unidirectionally, printing 105 characters per line ina 
10-pitch mode and 126 cpl in 12 pitch. 


to several general distinctions between electronic- 
typewriter and computer-printer mechanisms, noting 
there are probably exceptions to every rule. “In 
general, typewriters are not designed for 25-percent 
duty cycles (2 hours per day),” Shapiro says. “Irrespec- 
tive of what the data sheets say, they’re designed for 2- 
to 3-percent duty cycles. 

“Also, the product-goal specification for a typewriter 
is about 1000 to 1500 hours mean time between failure, 
whereas the product goal specification for our 620, for 
example, is 4000 hours.” Other typical benefits of 
computer printers compared to electronic typewriters, 
he says, are larger print-wheel libraries; less mechani- 
cal complexity, which improves mean-time-to-repair 
statistics; and better paper-handling facilities, such as 
both cut-sheet feeders and bidirectional and unidirec- 
tional tractors, which “improve throughput as much as 
faster character-per-second speeds.” 

Randy Hawks, Qume’s marketing vice president, 
says some print-quality distinctions exist between his 
company’s printers and typewriter-based units. Qume 
printers have a separate mechanism for driving the 
ribbon advance, he says, which prevents overstriking 
sections of the ribbon too often. “Typewriter mecha- 
nisms have a cog or ratchet that inches the ribbon 
forward everytime you click through a character 
space,” says Hawks. “That method isn’t very precise, 
so you end up with gradations of print density 
throughout a printed page.” 

Qume printers also provide five energy levels for 
firing the hammer mechanism into the print-wheel 
spoke, he says, permitting a consistent image whether 
the character is an “I” or a “w.” And _ because 
print-wheel rotation is precisely controlled, there is no 
need to position the daisy-wheel spokes further before 
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Irwin/Olivetti’s DY 211 with its optional automatic single-sheet 
feeder. The feeder’s hopper holds approximately 200 sheets of 20-/b. 
paper; the stacker’s capacity is 400 sheets. 


striking them. Less precise typewriter mechanisms 
may use a hammer with a fork on each side to center the 
daisy petal just before the hammer strikes. “This puts a 
lateral motion on the petal, which is designed to move 
just forward and backward,” Hawks says. “So you get 
more spoke breakage over time because you fatigue the 
print wheel much more quickly.” 

Many of the shortcomings Hawks attributes to 
typewriter mechanisms can be tracked to the use of 
stepper motors, he says. Higher priced computer 
printers typically use servo motors, which Hawks 
claims are much more precise and reliable than 
steppers. To maintain the highest possible speed, 
stepper motors are fired as quickly as possible, he says, 
“which creates a much more destructive force on the 
mechanical carriage assembly than a_servo-driven 
assembly, which can be accelerated and decelerated 
across the carriage advance and return.” 


Advances in stepper motors 


In response to Hawks’s assertions, most low-end 
impact printer manufacturers claim stepper motors can 
be just as precise and reliable as servo motors when 
operating at the lower speeds common to their devices. 
Even Shapiro at Diablo, which invented the first 
servo-based daisy-wheel printer, says, “Stepper tech- 
nology is not the latest and the greatest, but it will be 
an interesting and exciting area over the next couple of 
years.” The Diablo 620 uses stepper motors, “and it has 
no problem in meeting our print-quality standards or in 
performing such operations as proportional spacing.” 

One new approach to stepper technology is the 
Brother mechanism employed by the Daisywriter and 
the 2000R Spinwriter. Rather than the typical rotary 
stepper design, Brother produces a linear stepper 
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mechanism. With the linear motor, “The carriage glides 
over a chrome-plated steel bar magnetically, so there is 
no mechanical part that is touching,” says Computer 
International’s Munzig. This design eliminates cables, 
belts, wheels and pulleys, he says, and rather than 
banging into a physical stop at the end of the carriage 
cycle, “it’s stopped magnetically, so it’s like having a 
cushion on the end.” 

Computer International’s competitors admit the 
linear stepper design is interesting, but they caution 
that it has yet to prove itself extensively in the market. 
David Chiang, director and vice president of computer 
systems at Primages, cautions that the reliability of any 
stepping motor depends upon the quality of the 
manufacturing process used to produce it. “Rotary 
parts are always easier to make than linear parts,” he 

ays, “and it’s very hard to make a linear stepping 
motor inexpensively.” 

Rather than trying to redesign standard stepping 
motors, Primages chose to improve the control over the 
existing designs. The speed limitations associated with 
stepper motors result from oscillation problems that 
occur when the motors are driven at higher speeds, 
according to Primages. Using patented techniques 
developed by mcc Associates, which evolved into 
Primages, the company claims to limit stepper oscilla- 
tions to less than 1.5 are min. and to dampen the 
oscillations to a negligible amount within 3 msec. of 
stopping. This control of the stepper motor driving the 
print wheel permits the unusually high stepper-printer 
speed of 45 eps. And, Chiang notes, even though the 
Image I uses standard stepper motors, the machine 
uses no gears or pulleys. “We couple our lead screws 
directly onto the motor shaft,” he says. 


An intelligent debate 


Mechanical differences aren’t the only dispute be- 
tween makers of impact printers. Munzig has stirred a 
debate with his claim that the model 2000 Daisywriter 
“4s the first intelligent letter-quality printer.” Competi- 
tors say their devices can do all the Daisywriter can do, 
but Munzig disagrees. He draws a parallel between 
printers and CRT terminals: “I can concede that some 
other printers are partly smart, but if they’re smart, 
we're intelligent.” 

Munzig bases his claims of Daisywriter intelligence 
on the functions provided by the proprietary Comput- 
er-Optimized Printer Interface and Emulation System 
(COPIES). Among other functions, this Z80-based mod- 
ule provides most major protocol emulations, allows 
dumping a full-screen CRT display to the printer with no 
handshaking, performs various diagnostic routines, 
automatically selects baud rates and RS232C protocols, 
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Gobbles 
glitches. 


Mini and word processing system owners, 
there’s a beastie that can clean up your power 


faster than Pac-Man can clean up an arcade screen. 


It’s called Micropower II and it devours dips. 
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Micropower dines on all those nasty power 
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Diablo’s 620 printer (cover removed) consists of five modular 
subsystems, a design that makes the unit very reliable, according to 
the company. Mean-time-to-repair for the unit is just 15 min., the 
company says. 


handles various printing functions and recognizes more 
than 75 software commands. “Our printer is virtually a 
stand-alone word processor,” Munzig says. 

He also claims that the resident intelligence, in 
conjunction with an unusually large printer buffer of 
16K or 48K bytes, permits throughput rates that rival 
printers with much higher eps ratings. “We can usually 
beat a 40-cps printer, even though we're technically 
going only 16.5 cps,” he says. However, Irwin/Olivetti’s 
Subrizi questions Munzig’s claim that small printer 
buffers can cause delays when the buffer must wait for 
the computer to down-load more data. “With just a 
1K-byte buffer, a 20-cps printer takes about 50 sec. to 
empty the buffer,” Subrizi notes. “That’s so long 
compared to the processing speed of any processor, that 
the host can turn its attention to the printer every few 
seconds, refill the buffer in microseconds and go back to 
its business.” 

Subrizi also points out that, while printer intelligence 
is important when the unit is configured into a new 
application, much existing computer software can’t 
take advantage of the intelligence. “Sometimes, an 
intelligent printer has to be made to look stupid, 
because the host system’s software expects a stupid 
printer on the other side of the connection,” he says. 
“So you want to be able to do both.” 


Defining/reaching/servicing the market 


Aside from having the common thread of a word- 
processing orientation to bind them, the different 
players in the impact-printer market are targeting 
several distinct markets and employing different distri- 
bution routes to reach them. SCM, which plans to add 
features to its TP-1 while holding down its price, will 
focus on the high-end home market and the low-end 
business market, says Gutman. “Basically, we’re look- 


170 


ing at people who inust do something under 50 pages of 
word processing per day. We won't be going after the 
very low-end home market, and we’re not going after 
the Qumes, Diablos and NECs of the world.” 

SCM markets the TP-1 primarily through retail 
outlets, and has agreements with the ComputerLand 
chain and with about 240 independent stores. Gutman 
also claims to have some OEM buyers, and hopes to 
increase that portion of the printer’s business. 

Irwin/Olivetti is aiming its low-end Dy 211 printer at 
small-business users of personal computers, Subrizi 
says. “We expect to get the printers certified for use 
with various personal computers and to sell them in 
conjunction with the different systems.” he says. 
Although the printers are primarily sold through OEMs 
and distributors, Subrizi says that distribution policy is 
being reevaluated following Olivetti OPE’s recent merg- 
er with Irwin International. “We will be ending some of 
our distributor arrangements and will approach more 
dealers directly,” he says, “very much as Epson and 
Apple Computer, Inc., have done.” 

Munzig, who believes the Daisywriter can fill 80 
percent of all impact-printer applications, has no plans 
to expand Computer International’s printer line. The 
company markets an OEM version of the printer with a 
4k-byte buffer and parallel or serial interfaces. “Out- 
side of the U.S., we have exclusive distributors in each 
country,” he says. “In the U.S., we sell to major OEMs 
through manufacturer’s representatives. We also sell 
through 15 regional distributors who, in turn, sell to 
computer stores, system integrators and small OEMs.” 

At NEC, which was scheduled last month to begin 
shipments of its $1075 2000R printer, Bruce Thatcher, 
director of product marketing, says, “We think it is 
feasible for us to build reliable printers essentially as 
we always have and bring them down in speed and into 
the under-$1000 price range. We won’t go below 15 eps, 
however, because we think anything below that speed 
is not viable for mixed data- and word-processing 
applications.” 

NEC sells its products through OEMs, distributors and 
retail stores, including ComputerLand, IBM Product 
Centers and Sears/Roebuck. Thatcher says servicing 
the broad, low-end printer user base will be difficult, 
and says the service problem reinforces the need for 
reliable products. “If a retailer sells it now, he also 
provides the servicing, an arrangement that has proved 
only modestly successful,” he says. 

Diablo’s Shapiro, who says electronic-typewriter- 
based printers are best suited for the home/hobby 
market, won’t comment on his company’s plans for 
future low-end products, but indicates Diablo is inter- 
ested in using such products to snare new users into its 
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This is your 
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atthe 16-bit 
UNIX powered 

OEM CEC8000S 


Power, capacity, flexibility, expandability. 

The CEC80008: minicomputer performance 

at a microcomputer price. 

The CEC80008S combines: 

@ UNIX, the industry’s most powerful multi- 
user/multi-task operating system 

@ 16-bit microprocessor (Z8001) 

e@ Expandable main memory (512 Kb-8 Mb) 

@ Winchester disk storage (20-160 Mb) 

@ Multiple I/O ports 

e Intelligent I/O controller 


UNIX" is a trademark 


COMDEX BOOTH 3208 of Bell Laboratories 


@ Sophisticated memory management 

@ Complete software support 

e Cartridge and 9 track tape drives 
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for sophisticated multiple user and multiple 
task applications. 
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OF SUPER-MICROS. 
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IS YOUR MICROCOMPUTER 
COMPATIBLE WITH OUR 
NON-DISCRETE ANALOG WORLD? 


Discrete, digital data and continuous, analog 
variables are opposites. It takes special instru- 
mentation skills to combine data and variables 
into computerized product designs. 


THE MICROHYBRID | 
ANALOG/HYBRID 
COMPUTER 


Add a Comdyna Microhybrid | as a peripheral to 
your microcomputer system. Your system will be- 
come a microcomputer instrumentation and con- 
trols laboratory. You’ll be able to synthesize con- 
tinuous variables with analog computer simula- 
tion. Under controlled experimental conditions 
you will introduce a parallelism into your overall 
designs. 


Let us show you how to achieve digital /analog 
compatibility. Send for our free article “The Ana- 
log/Hybrid Computer ...an Ideal Microcomputer 
Instrumentation and Controls Laboratory.” 


COMDYNA, Inc. 
COMPUTERS FOR DYNAMIC ANALYSIS 
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MARKET STRATEGIES FOR 
SELLING SMALL BUSINESS 
COMPUTERS 


Frost & Sullivan has completed a 264-page report 
(+10 pages of appendices) analyzing the present 
ways In which small business computers are marketed 
and suggesting which methods have the best chance 
for success. Various facets of marketing are covered: 
product planning; distribution; direct sales; retailing: 
advertising and selling to the customer. The report is 
geared to both manufacturers and retailers, as an 
aid in structuring their marketing strategies. 


The small business computers covered include: 
microcomputers, minicomputers, and supermini- 
computers. 


Price: $1,100. Send your check or we will bill you. For 
free descriptive literature, plus a detailed Table of 
Contents, contact: 
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North American unit shipments 
of 0- to 25-cps impact printers 


139,000 


Captive 


Non-captive 


Units (000) 90 


1986 


___ Source: Dataquest, Inc. 


North American unit shipments of letter-quality impact printers 
operating at 0 to 25 cps will grow at a 65.2-percent compounded 
annual rate between 1981 and 1986, according to figures from 
Dataquest Inc., Cupertino, Calif. The dollar value of the shipments will 
increase about 50 percent annually, growing from $26.6 million in 
1981 to $202.9 million in 1986. Dataquest says 69 percent of the 1981 
shipments were made by noncaptive printer manufacturers; this 
share will grow to 80 percent by 1986, the research firm predicts. 


product line. “First-time hobbyist users tend to become 
professional workstation users,” he says. “IBM has 
taught all of us that if you seize the low ground, for 
example, with the Displaywriter I, you are then 
privileged to be in the path for upgrades to higher level 
products.” 

Many printer buyers will purchase their units based 
solely upon the purchase price, admits Qume’s Hawks, 
who says a better buying criterion is the printer’s total 
life-cycle costs. But because “the under-$1000 price 
represents a psychological barrier that will sway many 
customers,” Qume is considering introducing products 
in that price range. “The technology to get there is no 
secret,” Hawks says. “But we would want a product 
that represents Qume’s position in the market—that 
keeps the quality of the printer, the quality of the print, 
the reliability and so on at a level appropriate to the 
price. We don’t want to lose the reputation we have 
worked so hard to build by putting out a printer that is 
inappropriate for even home users.” 
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OUR NEW 68000-BASED 
COMPUTER COMES WITH UNIX, PRO-IV, 
AND A GIANT COMMITMENT. 


In today’s competitive computer market, what's behind 
a system has become as important as what's in it. And 
what’s behind CIE Systems is the backing of a world- 
wide corporation with over $50 billion in sales and 124 
years of business experience. That's a commitment to 
the future. 

Of course, one look at how we designed our 
M68000-based family of business computers and you'll 
realize just how committed we are to OEMs. 

Advanced 32/16-bit architecture. Industry standard 
Multibus™ UNIX System III operating system. Every- 
thing you've been reading about. And wanted. 

The hardware is completely modular. So you can 
add a wide variety of internal and external memory, 
peripheral controllers, and a broad range of printers. 
And, since we supply everything from board level 
on up, you can easily configure your system for 
virtually any market. 


See us at COMDEX, Booth #3248 


You can also get our unique PRO-IV Applications 
Processor. Unlike language processors or program gener- 
ators, PRO-IV lets you develop applications directly 
from specified user needs. Without programming, com- 
piling, or interpreting. What’s more, documentation is 
automatically updated and permanently stored whenever 
an application is developed or modified. 

Quality? We’re committed to it 100%. That’s why 
we've combined resources with one of the world’s 
largest and most respected electronics firms to manufac- 
ture our systems. So you not only get the reliability you 
need, but high volume OEM quantities. 

CIE Systems’ M68000-based business computer. 
Performance. Quality And a Giant Commitment. 

Call or write today for more information. 2515 


cle SYSTEMS McCabe Way, Irvine, 
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“Three Atoms” Courtesy of Greg 
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Corporation 
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“In The Beginning” By Richard Katz, 
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11995 AND THE FIRST AFFORDABLE HIGH RESOLUTION COLOR GRAPHICS MACHINE IS YOURS 


VX128 

¢« VERY HIGH RESOLUTION 672 by 
480 pixels individually addressable 

* EIGHT COLORS PER PIXEL 3 bit 
planes of memory totalling 128K 
graphics RAM 

* ON-BOARD 16 BIT MICRO- 
COMPUTER Intel 8088 microprocessor 
with additional PROM and RAM and 
built-in expansion capability 


* 3D GRAPHICS SOFTWARE PACK- 


AGE built-in command set includes: 
rotation, scaling, translation, perspec- 
tive, clipping, viewport, polygon, and 
filled polygon 

* HARDWARE LINE AND ARC 


INTERFACE 300-19.2K baud RS-232 
and 8 bit parallel port 

* USER FRIENDLY COMMAND FOR- 
MAT supports high level language and 
hexadecimal transmissions 


GENERATION on-board VLSI graphics : 


display controller, 1600 nano- 
seconds pixel drawing time 
¢ SERIAL AND PARALLEL 
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«USER DEFINABLE CHARACTER 
GENERATION built-in character set 
includes zoom, slant, and variable 
Spacing, or upload your own character 
definitions 


¢ 512 COLORSPER PIXEL 9bit planes 
of memory with 384K graphics RAM 

* COLOR LOOKUP TABLE 8 bit 
digital-to-analog converters provide a 
16 million color palate 

* INCLUDES ALL FEATURES of 


VX128 for total of $3995 


___ #VXM HIGH RESOLUTION COLOR 
MONITOR RGB analog input with 24 


“ded aah rate, long persistence 
$1295 


GRAPHIC PRINTER 
interface cable 
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ANSI graphics standards coalesce 
around international kernel 


By Kevin B. Shrehlo 
Associate Editor 


Although the American National Standards Institute 
hasn’t finished cooking its alphabet soup of computer 
graphics standards—NAPLPS, VDI/VDM, PMIG, GKS, 
X3H381 and IGES—industry appetite for the still-murky 
broth already seems strong (MMS, September, p. 47). 

The key and most controversial ingredient in that 
recipe—because the flavors of PMIG, X3H31, VDI and, 
consequently, of graphics functionality will change to 
complement it—is GKS. Yet GKS has only recently been 
tossed into the pot to replace ACM SIGGRAPH’s Core 
standard, a move questioned by some participants, who 
say it makes little sense to discard a proposal with U.S. 
market momentum in favor of a European equivalent 
that has never been commercially implemented. But 
even these critics concede that the proposed ANSI 
standards will benefit both industry and users via 
reduced cost and greater portability of graphics 
applications. 

Each of the proposed standards is an interface 
between levels of the layered architecture of a comput- 
er-graphics system (see chart). The pivotal level in the 
history of graphics standards, because it defines and 
limits what a computer is capable of graphically, is the 
interface between graphic utility systems and applica- 
tion programs. The Core proposal, which falls at this 
level, and its heir apparent, GKS (graphical kernel 
system), are not misnamed. 


The seeds of standardization 


The history of computer graphics dates at least to 
1951 and the dual 16-in. displays of the Massachusetts 
Institute of Technology’s Whirlwind computer. But as 
late as 1965, only about 100 refresh displays were in use 
in the U.S., and these had widely varying instruction 
sets. Consequently, software was tied to use of one 
display. In 1968, Tektronix, Inc., introduced the 4010 
Direct View Storage Tube Display, which cost less than 
the refresh displays then in use by more than an order 


of magnitude. The 4010 and, later, the 4014 DVST soon. 


had large installed bases. Consequently, Tektronix’s 
Plot-10 software, a collection of vector-oriented draw- 
ing commands that ran on these displays, became a de 
facto standard that is still important today. A similar de 
facto standard developed around CalComp’s plotters in 
the U.S. during the 1960s. 
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But software tied to particular hardware devices 
needed rewriting to take advantage of new hardware 
developments. This factor weighed heavily in the 
decision of a 1974 international graphics workshop in 
Malmo, Sweden, that no known computer graphics 
system was suitable for a standard. In April of that 
year, ACM SIGGRAPH established a Graphics Standard 
Planning Committee with the charter of developing a 
set of standard graphics primitives (basic drawing 
constructs such as lines, text or area fill) to allow 
creation and viewing transformations of 2D and 3D line 
drawings. A chief goal of this Core work was machine 
and device independence to protect the software and 
hardware investments of users. Soon thereafter, the 
German Standardization Institute, DIN, began design 
of a Core graphics system that became GkKs. Though 
similar to Core, GKS was to be a 2D system with less 
extensive functionality. 

Both Core and GKS aim to allow a single application 
program to work with diverse input and output 


The interface between the application program and the graphics 
utility program is crucial in a computer graphics system. 
Core-based programs addressing this level have been commercially 
available for several years, but they are being superseded by ANSI/ 
X3H31 subcommittee standards, by GKS (graphical kernel system) 
and by PMIG (programmers’ minimal interface to graphics). (IGES = 
initial graphics exchange system; VDI = virtual device interface; 
NAPLPS = North American presentation level protocol syntax.) 
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CAD/CAM user needs were not adequately 
addressed by the Core or GKS models, says 


“ANSI committee X3H31 was dissatisfied 
and took Core apart,’’ says David 
Straayer, Tektronix software development 
engineer. “And they are still rebuilding their 
rich standard. Meanwhile, GKS has whizzed 


“GKS is much better than Core,” says 


ANSI X3H3 chairman Peter Bono. “It's 
cleaner and has increased capabilities, 
including raster primitives that Core did not 
originally define and just tacked on as 


McAuto's David Shuey. past.” 


peripherals. To achieve this device independence, the 
application program calls Core/kernel routines (or 
functions), which in turn drive “virtual” graphics 1/o 
devices. For each 1/0 device, a device-dependent 
routine called a device driver translates the “virtual” 
instructions into hardware instructions. Thus, to take 
advantage of a new 1/0 device, a user needs only a new 
device driver, not a rewritten application program. 

In 1977, GSPC presented an initial design for the 
review of the graphics community, followed in 1979 by a 
revised Core system proposal based on that input, 
which incorporated extensions to accommodate the 
emerging field of raster graphics. Meanwhile, several 
iterations of GKS were being designed in Germany. 

Commercial implementation of the Core system soon 
appeared. One of the first came from Boulder, Colo.- 
based Precision Visuals, Inc., founded by GSPC mem- 
bers James Warner, Nikolaus Kiefhaber and Margaret 
Polisher, who drew on their involvement in the design 
of Core methodology and on experience gained in 
implementing Core-based software tools at the Univer- 
sity of Colorado. More than 20 commercial implementa- 
tions are available today, including firmware versions 
from Ramtek Corp., Hewlett-Packard Co. and Aydin 
Controls. Even Tektronix, with a strong de facto 
standard in Plot-10, developed a Core-based set of 
graphics utilities called IGL. 

Commercial activity was just gaining momentum in 
1979 when the GSPC passed its standards proposal to 
newly formed ANSI X3H3, the formal standards body for 
graphics in the U.S. As Bob Heilman, director of 
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extensions.” 


software product management for Ramtek and former 
X3H3 committee member says, “Five years of work 
went down the drain.” 

David Straayer, software development engineer for 
Tektronix and another X3H3 committee member, ex- 
plains that the Core standard was passed to subeommit- 
tee X3H31 in pretty good shape. “It resembled a 
mechanical part that had just come out of the prototype 
shop: a few burrs and imperfections,” says Straayer. 
“But when X3H31 sat down to file off the rough edges, 
they got carried away. All we were left with were 
shavings on the floor.” 

The problem was caused by a lack of advocacy for the 
Core standard as it was, explains Peter Bono, ANSI 
X3H3 chairman and vice president of Pawcatuck, 
Conn.-based Athena Systems, Inc. Bono says a strug- 
gle existed between those who wanted to enrich Core’s 
high-end capabilities and those who wanted to perfect a 
leaner standard. Heilman says that conflict, plus a lack 
of concerted effort resulting from the volunteer basis of 
ANSI committees, caused him to give up on ANSI and 
advocate bypassing the group. 

“In retrospect, I see we made a naive decision not to 
forward our Core document to the International 
Standards Organization Level,” he says. “When we 
didn’t, the Germans sent GKS, which wasn’t in nearly as 
good shape, and many of the best people in the 
American graphics standards efforts devoted their 
attention to Iso.” (At the June ISO meeting in 
Eindhoven, the Netherlands, the specification of GkS 
was set, and U.S. representatives led by Bono agreed to 
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IBM 
Value Added 


emarketers 


like IBM. 


Our Value Added Remarketers tell us that IBM service. support 
and products sold them on our VAR program in the first place. 
And keeps them sold. 

That stands to reason. Our nationwide network of maintenance 
service locations puts help just a call away. But IBM service is more 
*\, than convenient. As one IBM VAR says, “It’s the best? Another VAR cites, “the 

\ worldwide availability of parts? as being important. That reservoir of parts—and 

experience—goes hand in hand with our reputation for fast, reliable service. 
Our VARs also give IBM support as a very good reason. We not only help 
them decide on the right IBM products. we also help them sell with support 
that ranges from a broad spectrum of marketing aids to technical assistance 
and business management seminars. In one VAR’ words, 
“It’s the team of people we can turn to. [IBM always comes 
up with the answers we need? 


HAMILTON W. STRAYER 
President 


_ MPANY 
Pennsylvania 16512 - USA 
‘Tolex 914465 


Several VARs mention IBM hardware as a big plus. One says: 
“Its standing in the field helps reduce the selling hurdles? Another 
praises IBM's ability to, “keep customers up to date as new hard- 
ware develops’ Both are referring to the success they had with 
the Series/1. We expect we'll soon be hearing the same praise 
about the Datamaster small business computer, which FO eS SS I 
is now available to our VAR customers. | eee : 
And one customer simply says: “IBM's Value Added 7 | 
Remarketer program offers enhanced revenue oppor- | | 
tunities’ That's a polite way of saying you make more : 
money. Which is probably the very best reason of all. | 
If you'd like to learn more about our VAR program, | same | 
wed like to give you the details. Call Richard E. Patten | ris 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


Mr. Richard E. Patten 

IBM Corporation 

1000 Westchester Avenue 
White Plains. New York 10604 


Please have your IBM Value Added Remarketer representative contact me. 


collect. 914-696-4471. =>S>== = 


Or send us the coupon. 2 S572 


Company 


Address. 
City State. Zip 
Come see the IBM exhibit (Booth 1320) Phone 
at CC YMDEX in Las Vegas. I market application solutions to the following industries: 
November 29 to December 2. 
[le Se ee ee ae AJ 
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“Today’s graphics buyers are demanding the application inde- 
pendence of a Core-like or GKS-like package, and the protection 
from software obsolescence that they get from a device-independent 
package,” says James Warner, president of Precision Visuals, Inc. 


submit it for consideration as an American standard by 
ANSI.) 

The result, observers agree, is that GKS has replaced 
Core in ANSI’s standards efforts at the 2D level, with 
the initial vote for whether to adopt GKS as a national 
standard scheduled for the ANSI X8H3 meeting this 
month in Berkeley, Calif. But Heilman believes that 
Core will not disappear any more than Plot-10 has. 
“American companies with Core-based systems will 
end up splitting their efforts,” Heilman says, “which 
will increase training and maintenance costs. And it’s 
sad that we’ve passed the baton to Europe. Our 
universities were teaching Core. Now, suddenly, 
they’ve got to catch up on this new thing.” 

But Bono argues that the need for international 
cooperation, given the scope of most computer compa- 
nies’ sales, would have caused Core to emerge from ISO 
in much the same shape as GKS. “For one thing, the 
Europeans would never have accepted the concept of 
current position,” says Bono. 

In Core-based systems, objects are defined by 
movement away from a reference point, or current 
position, that is analogous to the position of a pen in a 
plotter. Drawing a line from current position to a 
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second point changes current position to the second 
point. Critics say the concept of current position 
becomes undefined when a coordinate system is 
transformed, and current position is uncertain after a 
graphic device draws a string of characters using the 
hardware character generator. 

Just as Core advocates would have compromised by 
sacrificing the concept of current position, the Europe- 
ans in ISO compromised by incorporating 28 sugges- 
tions, the most significant of which concerned bundled 
and unbundled attributes. 

“ANSI told ISO at the last meeting that we could not 
accept GKS’s bundling of attributes,” explains Tektron- 
ix’s Straayer. In GkS, primitives such as lines could be 
differentiated by such attributes as color and thickness, 
but a programmer specified only that the differentia- 
tion be made. How to distinguish two values in a bar 
chart would be determined at the device level according 
to the bundles of attributes assigned to take best 
advantage of that device’s capabilities—gray and black 
for a monochrome device, perhaps, colors for another. 
But this scheme enables a device to represent profit in 
red and loss in green, for example, leading to 
misinterpretation of the information because loss is 
normally represented by red. “ISO bent,” says 
Straayer, “and the GkS standard as adopted allows the 
option of direct programmer control of attributes if 
desired.” 


Core translation/conversion 


Bono, Warner and others agree that Core and GkKS 
functionality correspond 80 to 90 percent, permitting a 
partial mapping of Core systems to GKS specifications. 
But Bono says a clean translation would require a 
“straightforward but extensive” rewrite that visited all 
of a Core package’s subroutines. Karla Vecchiet, author 
of Hillsboro, Ore.-based Metheus Corp.’s Axia graphics 
package, a subset of Core functionality, goes further: 
“You wouldn’t convert,” she says. “You’d write a new 
package.” 

GKS proponents say it refines many of Core’s 
concepts. Straayer, for example, says GKS has a better 
method of controlling multiple workstations. Bono says 
GKS goes beyond the functional description that defined 
Core and explores syntax. “We realize now that for a 
standard to be practical, it needs to be bound to a 
language,” he says. He suggests that members of 
professional societies and users groups contact Mark 
Skall at the National Bureau of Standards, Washington, 
D.C., to offer feedback about language bindings. One 
question, Bono says, is whether the binding should be 
an official part of the standard or should be just an 
attachment. Other questions include whether a group 
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THE MULTI-USER MICRO 
THAT REPLACES A MINI 


The system integrator’s edge on 
the multi-use business market can be 
calculated in terms of COST PER 
USER...precisely the reason 
OEM/System Houses are switching 
to the System 2900 Computer series. 

The versatile multi-user System 
2900 supports up to eight users with 
existing popular operating systems 
such as CP/M*, MP/M* and 
OASIS,** and up to 20 users under 
Systems Group’s new Business 
Express.™ 


EXPANDABLE HARDWARE FEATURES 
The System 2900 offers minicom- 

puter performance at microcomputer 

prices. Important features include: 

¢ Modular design allowing 
configuration with any combina- 
tion of floppy disks, hard disks 
and tape drives. 


e Easy upgrade through addition of 
memory modules, I/O interfaces 
and mass storage subsystems. 

¢ Products designed to incorporate 
industry-standard peripheral and 
software compatibility. 


POPULAR OPERATING SYSTEMS 
The System 2900 offers these 

popular software options: 

e Use Systems Group’s enhanced 
high-performance versions of 
CP/M, MP/M and OASIS to 
develop application software. 

¢ Take advantage of the variety of 
application packages available for 
these operating systems. 


BUSINESS EXPRESS—EXPANDED 
MULTI-USER CAPABILITIES 


Systems configured with up to 20 


* CP/M and MP/M are registered trademarks of Digital Research. 


** OASIS is a trademark of Phase One Systems, Inc. 
TM Business Express is a trademark of 
Measurement Systems & Controls, Inc. 


Group 


A Division ot MEASUREMENT systems & controls 
incorporated 


SEE US AT COMDEX/FALL, NOV. 29-DEC. 2, 
LAS VEGAS CONVENTION CENTER, BOOTH 2062 


users allows system integrators to 
offer minicomputer multi-user 
operation at microcomputer costs. 
In addition, Business Express 
offers these unique application 
development features: 


© Develop custom application 
software 50 to 100 times faster 
than conventional methods. 

¢ Use or customize Business 
Express’ standard word pro- 
cessing and business application 
packages. 


Systems Group products are 
designed to offer the OEM/System 
House software flexibility, and 
overall system reliability, as well 
as unbeatable price performance 
advantages. Call (714) 633-4460 
or write for further information. 


1601 W. Orangewood Ave., Orange, CA 92668 
Telephone (714) 633-4460 
TWX/TLX 910-593-1350 SYSTEMGRP ORGE 
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The one-volume source 
that gives you all your options. 


¢ Computer Systems 

¢ Peripherals 

e Terminals 

e Applications/Systems Software 
¢ Communications...and more. 


Micros to Mainframes 


The widest selection of equipment 
and packages ever published. 

Revised quarterly. Up-to-date infor- 
mation on new products, product 
changes, prices. 

Plus—Local contacts, phone num- 
bers, vendor profiles, compatibilities. 

Over 20,000 sold in first year of 
publication!!! 

The first place to look for DP 
products. 

Know all your options —in seconds. 
Critical information at a price you can 
afford. 


Visit us at COMDEX in Las Vegas, NV; 
Nov. 29-Dec. 2, 1982. Booth #979 


Trial Keview Request 
Please tell me how to qualify for a trial review 
copy of DATA SOURCES. 


My Company is: Computer End-user 
OEM/System-house 
Distributor/ISO 
Other 


Name 


Company 


Address 


City State 


Zip Phone TO10 


An Information Product of Ziff-Davis Publishing Company 
Satisfaction Guaranteed 
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outside ANSI should do the binding and what languages 
should be used. 
“The advantage of binding is obvious,’ 


’ 


says Bono. 


| “Currently, if you write a FORTRAN Core program and 


then change vendors to another set of Core-based 
FORTRAN subroutines, you have to do a rewrite of your 
program. But once an ANSI FORTRAN GKS binding 
occurs, you will be able to move applications between 
vendors of GKS with only minor changes.” 

Although several periods of public review and letter 
balloting remain, Bono is optimistic that ANSI will 
finalize GkS, including a FORTRAN binding, by late 1983. 
But he suggests that companies will probably begin 
GKS implementation as soon as a typeset version of the 


| draft becomes available in December. 


The impact of GKS 


Companies with announced commitments to Core 
have already switched allegiance to GKS. Wilsonville, 
Ore.-based Graphic Software Systems, Inc., for exam- 
ple, has stopped marketing its GSS-CORE graphics 
utilities package, a 2D implementation of GSPC’s 
recommendation. Vice president of marketing David 
Sharon says GSs-Core will be replaced with a Gks- 
based package called Gss-Kernel. GSS also announced a 


| joint-development project with Digital Research, Inc., 


Pacific Grove, Calif., for GkS-based software. The 


| project would put 20 graphics device-driver overlays 


into DR’s CP/M operating system. And Tom Wright, 
director of development for Integrated Software Sys- 
tems Corp., San Diego, says his company backs GkKS by 
making the DISSPLA package of graphic routines 
comply with the proposed ISO specification. “Core will 
fade very quickly,” Wright predicts. “Blessing by ANSI 


| has enormous impact. Just one example: soon govern- 


ment contracts will specify GKS ANSI compliance.” 

But Bono, a strong GKS proponent, isn’t sure Core 
will disappear. GKS simply doesn’t provide enough 
functionality for all users, he says. Although Iso is 
committed to a 3D version of GKS, and ANSI subeommit- 
tee X3H31 is working on a 3D standard that is likely to 
be a rich superset of GKS, Bono suggests that users who 
need greater functionality should buy an existing Core 
package. “Later, when a rich standard is finalized, they 
can write a shell routine to map most of Core’s 
functions onto that GKS superset,” says Bono. 

Precision Visuals’ Warner says his company has more 
than 250 installations of its Core-based DI-3000 series of 
FORTRAN graphics subroutines, and has announced 
support for GkS. “We'll provide compatibility via 
sideways extensions,” he says. “But we find that users 
are more concerned with the robustness of a software 
system, and the intelligence of its device drivers, than 
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The IMS Family 


IMS Computer products not only fulfill the requirements network with a conservative functional overlap of the 
of stand alone applications, they are designed to be cost system above and below in the Family Tree. 

effective, intelligent nodes in a total network environ- The IMS family is growing rapidly—keeping pace with 
ment! Each product fulfills a particular requirement of the *technology.and the ever increasing needs of industry. 


‘il 


ay be pian A each with its own processor and memory 
ystems computer; $100 based archival node with dual floppy, 
Winchester and tape back up capability. Six user terminals may be 
supported, each with its own processor and memory. 
© 500015 stand alone intelligent node, $100 based. May support up to four 
users, with up to 25 MByte Winchester with dual floppies. 
© 8000S large system computer. $100 based. Can support up to 16 users 
with large disk and tape back up capability 
@ Stand-alone intelligent CRT with high resolution 
monitor and removable typist keyboard 
@ Expanded CRT to be as Intelligent Node Processor. 
Includes Micro Processor, 64K of memory and four serial 
ports—two of which are to be used to connect into high 
speed network communication 
© Portable cartridge tape back up. Stores 17.5 MBytes 
of data. Operates in start/stop or streamer modes 
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For complete information and specifications 
plus the location of your nearby IMS 
International dealer, call or write today! 
(714) 978-6966 or (702) 883-7611 


5g 2800 Lockheed Way 

| : : ) Carson City, NV 89701 
Telex: 910-395-6051 

INTERNATIONAL 

We Build Computers As If Your Business 


Depended On Them. 


\ ae Us At 


/ OMNDEN' 6 


Nov. 29- Dec. 2,1982 @ Booth 52 


Las Vegas Convention Center, Las Vegas, NV 


The Incredible 
Shrinking 212A! 
For High- and Medium-Volume Users — 


Intelligent Custom 212A Modems on a Card 
with Incredible Features at Incredible Prices 


FOR HIGH-VOLUME USERS — 
AN INTELLIGENT CUSTOM 212A 


The “Make or Buy” decision becomes incredibly 
easy for high-volume 212A modem users. The answer 
is “Buy” Racal-Vadic intelligent modems, custom 
designed to your specifications. 

These intelligent custom modems, designed 
around a new breed of 212A and 103 LSI chips are 
incredibly small and flexible, incredibly low in cost, 
and Racal-Vadic takes an incredibly short time from 
prototype to high-volume production. 

Tiny 18- and 24-pin dual in-line chips contain a 
modulator and demodulator, transmit and receive 
filters, a carrier detector, automatic gain control, and 
answer tone generator/detector. Racal-Vadic has 
added telephone line, user, and control interfaces 
to these dual in-line chips. And our custom 212A 
modems are delivered to you FCC Registered and 
TAP Certified. 

And that’s just the beginning! A built-in micro- 
processor gives you all the options you've dreamed of: 
automatic dialing with stored numbers, interactive 
conversation with the data terminal operator, 
sophisticated diagnostics... and more. 

If you need a lot of 212As, each 
packaged in less than 50 square inches, 
come to Racal-Vadic. We'll build them to 
your size, shape and specifications — 
and deliver them in a minimum of time. 


FOR MEDIUM-VOLUME USERS — 
A STANDARD INTELLIGENT 212A 


For medium-volume 212A users, the perfect 
solution is our VS212P — a standard intelligent 
modem packaged on an 8.85- by 5.50-inch PC Board. 
The VS212P fits comfortably inside most terminals and 
computers, because each modem occupies less than 
50 square inches. 

The VS212F which uses the same chips, micro- 
processor and functional modules that make up a 
custom 212A, provides 1200 and O to 300 bps full- 
duplex operation with manual and automatic originate/ 
answer. It's FCC Registered and TAP Certified for direct 
connection to the switched network and has built-in 
R5252C and TTL interfaces to simplify intedration into 
new or existing systems. 

A sophisticated automatic dialer, which allows up to 
32 digits to be stored in memory and instantly retrieved 
by the terminal operator, is included in the VS212P The 
modem provides a unique digital or analog input/ 
output capability and can be used in systems where 
voice and data transmissions are required. 

The price is right. Just $420 in lots of 100. 

Whether you need an incredibly small custom 
212A or an incredibly small standard 
212A, we've got’em. And at prices much 
lower than you ever thought possible. 


Member IDCMA 
Racal-Vadic 
zezcespendive [WY 


Tel: (408) 744-0810 * TWX: 910-339-9297 


PHONE: 800-543-3000, OPERATOR 507 

Racal-Vadic Regional Offices: West: (408) 744-0810 

East: (501) 459-7430 + Central: (312) 932-9268 
Northeast: (617) 245-8790 + Southwest: (817) 277-2246 
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with strict adherence to a particular graphics stan- 
dard.” 


X3H31 and PMIG to flank GKS 


The X3H31 subcommittee, which began with the Core 
proposal as the baseline for its efforts, is now studying 
additional capabilities that have been requested by 
more sophisticated user communities, primarily CAD/ 
CAM system implementors whose needs are not met by 
GkS. Most observers see a need for GKS compatibility 


and expect X3H31’s standard to be a GKS superset. But | 


X8H31 chairman David Shuey, a software engineer for 
McDonnell Douglas Corp.’s McAuto division, St. Louis, 
says it is not clear whether that increased functionality 
will allow the compatibility with GKS that ANSI desires. 
Shuey’s subcommittee is studying how to improve use 
of the local intelligence of display systems, how to 
improve the GKS display list-segmentation model (per- 
haps by making it hierarchical) and how 3D output 
primitives and viewing constructs might be added to 
GKS. Observers do not expect X3H31’s “rich” system to 
reach the final draft stage until 1985 or later. 


On the low end of Gks functionality, ANSI subcommit- | 


tee X3H35 is considering the needs of another constitu- 


ency in formulating its PMIG (programmers’ minimal | 


interface to graphics) proposal. PMIG is intended to 
serve users who need graphics on systems not dedicat- 
ed to graphics applications, such as personal comput- 
ers. “PMIG will consist of about 30 functions,” says 
Tektronix’s Straayer. “Even programmers who do 
more than just write graphics will be able to keep it in 
their heads.” 

PMIG chairman, ISSCO’s Wright, says, “PMIG is pretty 
likely to be a subset of GKS,” and he admits there are 
advantages. Previous adherence to the current-position 
concept in Core caused unnecessary overhead, he says; 
without it, the number of functions needed to imple- 
ment PMIG is halved. Nevertheless, Wright says he 
feels disenfranchised by the superimposition of interna- 
tional efforts on the U.S. standards process. “I should 
have pushed my objections to certain Core features at 
the international level,” says Wright, “because those 
objectionable features were incorporated into GKS, and 
now, the burden of compatibility falls on us.” 

Wright expects a formal draft specification of PMIG to 
be available for public comment by spring of 1983 if 
schedules are met. 

PMIG will be defined using formal specifications to 
describe the semantics. FORTRAN and Ada language 
bindings are under way and should result in the 
appending of subroutines to the standard. Additionally, 
the ANSI committee working on a BASIC standard plans 
to bind to PMIG by adding statements to the language 
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TERMINALS FROM TRANSNET 


PURCHASE PLAN « 12-24 MONTH FULL OWNERSHIP PLAN « 36 MONTH LEASE PLAN 


PURCHASE PER MONTH 
DESCRIPTION PRICE 12M0S 24 M0S 


LA34 DECwriter IV Forms Ctrl... . 
LA100 Letter Printer RO 

LA120 DECwriter Ill KSR 

LA120 DECwriterI1RO ....... 
LA12A Portable DECwriter..... 
VT100 CRT DECscope 

VT101 CRT DECscope ..... 
VT125 CRT Graphics 

VT131 CRT DECscope .... 
VT132 CRT DECscope . 
VT18XAC Personal Computer Option 


T1745 Portable Terminal 
s Hh rate Memory Terminal . 
TEXA 194 paeeiares ae 
TI785 Portable KSR, 120 CPS. .. 
ST SMES 31787 portable KSA. 120 CPS. 
T1810 RO Printer .. ie 
T1820 KSR Printer 


ADM3A CRT Terminal ..... : 
(a 7\-8-)|c)8 > mme ADMS CAT Terminal ...... 
ADM32 CRT Terminal 
CIT-101 CRT .... 
C-ITOH CIT-161 Color CRT... 
CIT-427 Color Graphic CRT . 


910 CRT Terminal 
TELEVIDEO 925 CRT Terminal .... 
950 CRT Terminal ... . 


Letter Quality, 7715RO....... 
Raa Letter Quality, 7725 KSR 


2030 KSR Printer 30 CPS 

pS SLU SE GS 2120 KSA Printer 120 cPs 
MX-80 F/T Printer . 
MX-100 Printer 


£0400 4 Channel Stat Mux .... 
TIMEPLEX E0800 8 Channel Stat Mux... . 
“DEC is the trademark of Digital Equipment Corporation 


FULL OWNERSHIP AFTER 12 OR 24 MONTHS + 10°% PURCHASE OPTION AFTER 36 MONTHS 


MICROCOMPUTERS 
APPLE ¢ COMMODORE « HP87 e DEC 


ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS » MODEMS » THERMAL PAPER « RIBBONS « INTERFACE MODULES + FLOPPY DISK UNITS 


| 7 RA NSINE T corporation 


1945 ROUTE 22 * UNION, N.J. 07083 » (201) 688-7800 
TWX 710-985-5485 800-526-4965 OUTSIDE N.J. 
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COMDEX BOOTH 2969 


DATA SET 
FOR 
EIA CABLE 


And ALL Your Other 
Interface Needs! 


They don’t call us ‘‘The Company with a 

Lot of Connections” for nothing! Call on 

Data Set for all types of cable and 

connectors, pinned to your specifications 

—ribbons, co-ax, twin-ax, Telco, compatibles 

for DEC, H-P, Timeplex...to name just a few. 
EIA RS-232 Cables 

25 conductors, all connected $16 plus 60¢/foot 


Now! Fire Resistant Insulated RS-232-C Data Cable 

meets NEC 725 Class 2 fire code standards for 

running through open plunums without costly 

conduit. Regular or Extended Distance Cables. 

Regular Fire Resistant $16.50 plus $2.75/foot 
25 conductors 


ad Call or write for information and new catalog 
S The Company with a lot of Connections 
CC Pata Set Cable Company inc. 


East West 

722 Danbury Road 3001 Contract Avenue 
Ridgefield, Connecticut 06877 Las Vegas, Nevada 89101 
(203) 438-9684 TWX-710-467-0668 (702) 382-6777 


CIRCLE NO. 108 ON INQUIRY CARD 183 


184 


Single Board 


Z80 A/B 


COMDEX Booth 688 


7 SSW 


‘DSB-4/6 Is Fast, 
Powerful and Compact 
@ 4MHzZ80-A* or 6 MHz 

Z80-B* Processor and I/O 
® Full DMA for Both 5%-inch 
and 8-inch Disk Drives 
® High Speed Bi-directional 
Parallel Port 

@ 4RS-232 Serial Ports 
(100-38,400 baud) 

® Centronics Type Parallel 


i Davidge Corporation 
s alles More 1951 Colony Street, Suite X 
@ 2KofROM Mountain View, CA 94043 


(415) 964-9497 


* 280 is aregistered trademark of Zilog 
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OVER-THE-COUNTER 
COMPUTER HARDWARE, 
SOFTWARE & ASSOC. 
PERIPHERALS MARKET 
IN THE U.S. 


Frost & Sullivan has completed a 332-page report 
which is an analysis and sales forecast of the market 
through 1985 for OTC computer products serving 
these market segments—hobbyists, consumer, es- 
tablishments (business and education). Company 
profiles are supplied on existing and probable 
entrants. Retail channels of distribution are ex- 
amined. The role of TV as a terminal or as an output 
device for a single small computer and as part of a 
two-way information network is examined. The 
results of questionnaire surveys of retailers are 
tabulated and interpreted, and compared with re- 
sults of a survey conducted in 1978. 
Price: $1,100. Send your check or we will bill you. For 
free descriptive literature, plus a detailed Table of 
Contents, contact: 
FROST & SULLIVAN 
= 106 Fulton Street 
ng New York, New York 10038 
(212) 233-1080 
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that perform PMIG functions. 

Below the three standards proposed for device- 
independent graphics software (PMIG, GKS, X3H31), lies 
the proposed interface to the device-dependent driver 
software, VDI (virtual device interface). Some graphics 
devices will eventually include a firmware shell that 
implements VDI, eliminating the need for the graphic 
utility software vendors to write software device 
drivers for new hardware. 

VDI is forming into a lean and a rich set. The lean set, 
which addresses the standardization of current hard- 
ware functions, includes capabilities that must be in the 
terminal or simulated by software in the device driver. 
Capabilities in the rich set are optional functions, such 
as color or polygon fill, that the device “announces” to 
the interface. In this sense, VDI is driven from below by 
the devices. Yet it also must tie into the functions 
defined in the software layer above, points out Warner 
of Precision Visuals. Therefore, it must have the same 


flavor as GKS, PMIG and X3H31. 


Led by Digital Equipment Corp., Intel Corp. and 


Tektronix, 15 companies have announced technical and 


personnel support for the VDI standardization process 
and will offer products based on the standard. Chair- 
man of ANSI X3H33 VDI task group Ted Reed, of Los 
Alamos National Laboratory, expects a draft proposed 
standard on VDI to be available for public review in late 
1983. 

A related standard, vDM (virtual device metafile), 
will specify a data format for describing a picture in a 
device-independent form for translation and display on 
a variety of graphic devices. VDM, which will allow the 
transmission of computer-generated pictures between 
graphics devices and graphics software packages, 
should be out for public review by early 1983. 

Also backed by the same 15 companies and being 
considered by ANSI’s X3L2 committee on character sets 
and coding is NAPLPS (North American presentation 
level protocol syntax), often called PLP. It defines the 
interface and communication protocol for videotex 


_ devices. 


Products based on the standard, as defined by AT&T 
in 1981, have already been implemented by Canadian 
firms Norpak Ltd. and AEL Microtel Ltd. Moreover, 
once the NAPLPS standard is finalized—public review 
will begin late this year—Intel plans to release a 
graphics controller chip dubbed the 82720 that will 
implement the standard at a cost two to four times less 
than TTL versions. 

Despite this broad support, NAPLPS is not the clear 
winner in videotex. IBM Corp. spokesmen say the 
company is not committed to any standards, but it did 
recently announce the Series/1 Videotex System based 
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One name stands out. 


e Datasystems Model 5121 controller supports up to four 
5%" drives with the Seagate ST506 interface 

¢ Datasystems Model 5122 controller supports up to four 
8” drives with the SA 1000 interface 
Each Datasystems controller has a built-in disk formatter 


Datasystems’ Winchester Disk Controllers for DEC LSI-1] 

computers are fully compatible with any DEC operating 

system — RSX, RTI] — you name it. Even DEC diagnostics 

Total software compatibility along with peak disk 

‘performance — unique Datasystems controller features that 

minimize seek times and maximize throughput. With no 

short cuts. And no compromises. 

Datasystems controllers stand out whenever real software 

compatibility, ultra-high performance and super reliability 

are mandatory 

Features include: 

¢ DEC RLV 11/12 emulation connected to RLOI/O2 disk 
drives - supports 22-bit addressing 

e 5.2 to 41.6 megabytes of formatted storage 


and boot loader — along with extraordinary Self-Test 
feature for instantaneous problem isolation 
That's not all - 
Datasystems has just announced its own LSI-11 subsystem 
which includes the appropriate Datasystems controller, 
with chassis, power, cooling and 5%" or 8” disk drives 
So if you're looking for the one outstanding name in DEC 
compatible disk drive controllers and subsystems, call or 
write today 


<> DATASYSTEMS 


VESPERCORP subsidiary 
We make the difference. 


10072 Willow Creek Road, San Diego, CA 92131 ® (714) 566-5500 
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on protocols defined by British Telecom’s Prestel 
system (MMS, August, p. 83). Stanley Klein, publisher 
of the S. Klein Newsletter on Computer Graphics, 
predicts that IBM’s move may cause coexistence of a de 
facto standard with the official standard. But Don 
Popalik, director of marketing for Modular Computer 
Systems, Inc., Fort Lauderdale, Fla., says Bell put 
something for everyone into PLP, making it too 
expensive to implement. He predicts that NAPLPS will 
fail within a year. 


IGES: imperfect but in use 


As is often the case with standards, several compa- 
nies played key roles in forming IGES (initial graphics 
exchange system). Boeing Corp. and General Electric 
Co. performed key work on the standard, and the U.S. 
Air Force’s interest and funding helped IGES through 
formalization and its adoption as an official Department 


_ of Defense standard. 


The function of IGES resembles that of VDM, but they 
are at opposite ends of computer graphics architecture. 


| Whereas VDM is useful for device-level transfer of 


images, IGES effects transfers of CAD/CAM objects (both 
image and its attached meaning) between application- 
specific databases. 

IGES allows an object created on one CAD/CAM system 
to be passed to an imcompatible CAD/CAM system for 


| processing. Thus, a part could be designed on one 


system, passed to another vendor’s system for finite- 
element analysis under stress and then passed to a 
third for creation of numerical-control tape to control 
machining of the part. 

Ramtek’s Heilman cites IGES as an example of how 


| standards should be formulated: with intense industry 


participation and without perfectionism delaying imple- 
mentation. IGES has been described as a baseline that 
will provide immediate and functional benefit while 
users gain the practical knowledge for more advanced 
efforts. Although ANSI formalized IGES as a standard 
only this year, such CAD/CAM heavyweights as Appli- 
con, Inc., Computervision Corp., Calma Co., MCS and 
McAuto are already offering pre- and post-processors 
that transform objects represented in their proprietary 
database format into IGES-compatible form. 

IGES is not perfect. “It has to be a least common 
denominator,” explains Roy Salzman, president of 
Matra Datavision. “It can’t deal with the full richness of 
every vendor’s database format.” 

The dilemma faced by IGES implementors is the basic 
standards dilemma: one standard can’t be everything to 
everybody, but it has to try. ANSI’s IGES committee is 
back at the drawing board, trying to enrich its 
standard. 3 
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MULTIPLE CHOICE: 


The UDS Modem Family 


Se DIAL-UP NETWORK | PRIVATE LINE | LINE POWERED _ 
(bps) | MODEL | PRICE | MODEL | PRICE | MODEL | PRICE 
= | ou 
0-300 103J* $425 | [103 LPO/A| $245 
| 103d LP $195 
| 
0-1200 | 202S* $475 | 202 LP $245 
202S LP* | $295 
0-1800 202T | $425 | | 
1200/300 | 212A" $695 | | 212LP** | $495 
2400 201C* $775 | 201B | $695 | 
| | 
4800 | 208A/B* | $1750 | 208A/B | $1750 


9600 


| | 
9600 | $2650 | 


DISTRICT OFFICES: 


*Auto-answer **1200 bps only 


Single unit prices 


At speeds through 4800 bps, UDS modems are 
Bell-compatible and FCC certified for direct con- 
nection to the PSTN. The 9600 bps unit conforms 
to CCITT V.29 standards. All models are available 
as OEM boards and in multi-channel packages 
for central site applications. 

For details and quantity quotation, contact 
Universal Data Systems, 5000 Bradford Drive, 
Huntsville, Alabama 35805-1953. Telephone 
205/837-8100; TWX 810-726-2100. 


Universal Data Systems 


Sy Booth 1562 
© Siminex (AA) Mororota inc. 
Information Systems Group 


Old Bridge, NJ, 201/251-9090 « Blue Bell, PA, 215/643-2336 « Atlanta, 404/998-2715 ¢ Chicago, 312/441-7450 ¢ Columbus, OH, 614/895-3025 * Boston, 617/875-8868 
Richardson, TX, 214/680-0002 « Englewood, CO, 303/694-6043 * Houston, 713/988-5506 « Tustin, CA 714/669-8001 * Sunnyvale, 408/738-0433 


CIRCLE NO. 111 ON INQUIRY CARD 


Created by Dayner/Hall, Inc., Winter Park, Florida 


How to get 
from.here to there 


Teltone is driving down the cost of data 
links in local area network applications. 

For an effective end-to-end price of 
only $200 per channel, our new M-825 
Asynchronous Data Multiplexer is fully 
compatible with T1 digital carrier trans- 
mission systems as well as private net- 
works using microwave T1 connections 
or four-wire (two twisted pair) circuits. 

The M-825 is designed to accommodate 32 full-duplex 
data sources through conventional RS-232C cable inter- 
faces. It’s totally transparent to all data formats and pro- 
tocols at rates of up to 19.2 Kbps, so there are no speed 
switches or adjustments to be made. 

Single bit error detection and correction logic is 
included to minimize transmission faults. And because 
the composite speed of the M-825 is 1.544 Mbps, all 32 


for§200 a channel. 


ports can be used simultaneously at up 
to 19.2 Kbps without data blocking. 
For private four-wire installations up to 
6,400 feet apart, the M-825 will perform 
reliably without any external equipment. 
If needed, the distance between multi- 
plexers can be extended by means of 
inexpensive, readily available repeaters. 
Here at last is a simple, cost-effective 
alternative to point-to-point wiring, leased lines, coaxial 
cable and limited distance modems—an alternative that 
makes good sense today. 

For more information about the M-825, call our toll- 
free hotline at 1-800-227-3800 Ext. 1123 (in Calif. 1-800- 
792-0990 Ext. 1123) or write Teltone Corporation, PO 
Box 657, Kirkland, WA 98033. In Canada call (416) 475- 
0837 or write 91 Telson Road, Markham, Ontario L3R 1E4. 


WELTONE” 
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Facsimile emerging as 
key office-automation facility 


By Dwight B. Davis 
Associate Editor 


Despite regular predictions over the years of the 
facsimile market’s impending demise, the technology is 
still alive and kicking. In fact, facsimile—a method of 
scanning hard-copy pages, coding the text and graphic 
images into bit streams, communicating the data and 
reproducing the page at another location—has experi- 
enced a renaissance since the emergence in 1980 of 
international facsimile standards. Many companies 
active in the fax market believe the recent CCITT 
standards, along with bolstering the traditional point- 
to-point stand-alone market, will also play an important 
role in computer-based office automation. These compa- 
nies, and some office-automation vendors such as Wang 
Laboratories, Inc., and Datapoint Corp., are promoting 
or promising integrated fax equipment, but few expect 
widespread facsimile integration to occur before the 
mid-1980s. 

If facsimile’s role in office automation still wallows in 
a mire of unrealized potential, part of the blame rests 
with vendors and customers who have yet to define 
clear objectives for “the office of the future.” “The user 
is deluged with different technologies and systems from 
different vendors, and there seems to be some confu- 
sion on the part of the marketplace about what office 
automation really is,” says Gary Winkler, director of 
product marketing at Rapicom, Inc., Fairfield, N.J. 
Most facsimile vendors are confident that their technol- 
ogy will figure importantly in automated offices, but 
some feel stymied in their development efforts because 
they have no mandate to follow. 

“It’s a dilemma for most manufacturers, including 
ourself,” says Richard Lindenmuth, vice president and 
general manager of Burroughs Corp.’s Imaging Sys- 
tems division. “The technology is there today, but we 
can do so many different things with it that for us to 
take a shotgun approach would be too expensive. If we 
were to take a pure rifle shot, the probability of hitting 
the bull’s-eye would be pretty slim.” 


Stand-alone fax market is strong 


For a technology with very low market recognition, 
facsimile boasts surprisingly strong market-growth 
rates and penetration (see chart, p. 192). Yearly 
market-growth estimates range from 25 to 35 percent, 
and the installed base, as low as 18,000 units in 1970, 
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The Pitney Bowes 8800 digital facsimile unit transmits pagés at 
20-sec. rates, is compatible with CCITT Groups |, Il and Ill and 
features an activity journal of messages sent and received in a 
24-hour period; security pass codes; and date, time and location 
identification on each transmitted message. Options include an 
automatic dialer that can store 50 telephone numbers and an RS232 
interface for operation as a remote printer. 


now totals 250,000 to 300,000 machines. As much as 65 
percent of these fax units may be older analog machines 
that take 4 to 6 min. to scan and transmit a page of data. 
Sold primarily by Xerox Corp., Burroughs, 3M Corp. 
and Exxon Office Systems Co., these U.S.-standard 
analog units are experiencing a negative growth rate. 

Not so much replacing these older units as expanding 
the market with new users are higher speed analog and 
digital machines. CCITT Group II analog machines that 
sean and transmit a page in 1 to 3 min. are currently the 
largest selling units, says Ed Kash, manager of market 
planning at Canon, U.S.A., Inc., Lake Success, N.Y. He 
notes that the transmission volume requirements for 
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most applications are still best suited to Group II 
machines rather than to sub-minute Group III digital 
units, which are optimized in applications requiring 
transmission rates greater than 200 to 300 pages per 
month, he says. 

While 6-min. machines are relatively inexpensive, 
Kash points out, “The criterion for buying a fax 
terminal should not be price; it should be the through- 
put cost per page.” He says any company transmitting 
more than two pages per day or 44 pages per month 
pays more to the phone company in transmission costs 
than they save in the slow fax unit’s rental or purchase 
price. This same costing criterion is now beginning to 
impact the higher end of the Group I market, as 
sub-minute digital machines continue to drop in price 
and become more competitive with top-of-the-line 
analog units (see graph, p. 197). 

The standardization of the digital Group 111 facsimile 
presaged the first serious attempts to link the technolo- 
gy to computers. Within the past year, several 
facsimile vendors have announced RS232 port options 
on some of their machines. The RS232 interface 
essentially permits the fax unit to serve as a remote 
printer at locations that would typically install separate 


fax machines and printers. But this option is, by most 
accounts, not yet much in demand, and people who 
envision facsimile/ecomputer integration look far beyond 
a simple serial interface. 


From crisis message to document 


Like telegrams, most facsimile messages sent be- 
tween traditional stand-alone machines are crisis-type 
messages, not documents. As such, the fax messages 
require no archival storage or manipulation. This 
transitory nature of fax transmission is fortunate, 
because the problems of storing and manipulating fax 
data are far from trivial. But these barriers must be 
overcome if facsimile is to play an important role in the 
document-driven environment of the office. 

Two major drawbacks exist in transmitting fax data 
into a computer’s database. First, the bit-stream fax 
protocol is totally different from standard data-com- 
munications protocols. Fax bit streams can be stored 
directly on disk, but, as such, the computer cannot 
manipulate the information. And the disk space re- 
quired by even a single fax-encoded page is formidable. 

“In their current state, facsimile machines make a 
rather severe demand on storage media,” explains 


FAX COMPANIES PLAN FOR FUTURE 


Most vendors active in the tradition- 
al point-to-point facsimile market 
expect the stand-alone portion of their 
business to remain strong for several 
years. However, many also plan to 
Participate in the evolution as fax 
becomes integrated in automated 
offices. Several vendors’ market plans 
and impressions follow. 

@ “The Group Iv is the gateway to 
the office of the future. We're going 
very modular, and will try to have as 
few single-function devices in an 
office as we can. We're trying to 
integrate everything.”—Richard Lind- 
enmuth, vice president and general 
manager of the Imaging Systems 
division, Burroughs Corp. 

@ “While many cRrT terminals, 
engineeringly, can be modified to 
function as automatic message- 
switching terminals, less than 5 
percent of them are. CRT and facsimile 
technologies are not hostile to each 
other; they overlap. The reason is, 
with fax, you send as is."—Ed Kash, 
manager of market planning, Canon 
U.S.A., Inc. 

@ “Over the next year or two, the 
facsimile industry will have to 
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progress to (the integrated) dimen- 
sion. Fax vendors will be moving into 
the office-automation market if they 
can. If not, they’re going to have to 
bail out.’—Ron Butindari, Northeast 
district manager, NEC America, Inc. 

@ “Group !I and i! standards had a 
big positive effect on the facsimile 
market. Before Group ill, everyone 
wanted to keep private because they 
all thought they had something better 
than anybody else. In the end, all the 
proprietary devices turned out to be 
very similar.’—Ken McConnell, tech- 
nical operations director, Panafax 
Corp. 

@ “We think facsimile is a logical fit 
with our existing mail-processing 
business, which has a worldwide 
customer base of about 2 million. 
While we don't see a dramatic 
substitution of physical mail by 
electronic mail, we look at our entry in 
the fax market as an opportunity to 
provide a capability that a lot of our 
customers already have or are 
interested in acquiring.’ —George 
Gelfer, director of worldwide market- 
ing for facsimile, Pitney Bowes Inc. 


@ “We feel there will always be a 
need for point-to-point, stand-alone 
facsimile. However, the great growth 
area for fax will be at the other end of 
the spectrum—the system-oriented, 
office-automation market, where fax 
will be integrated with other office 
technologies.”—Gary Winkler, direc- 
tor of product marketing, Rapicom, 
Inc. 

e “You will never see us_ build 
another point-to-point facsimile termi- 
nal. We're moving very heavily toward 
integration, but we don’t want to go 
head-on-head against a data-pro- 
cessing environment. We want to help 
executives communicate.’—Tom 
McGlynn, product marketing manag- 
er, facsimile, 3M Corp. 

@ Integrating facsimile means more 
than interfacing on cciTT standards. | 
can put an RS232 or TTY on two bricks 
and they'll communicate. Right now, 
we’re the only information-processing 
company that has facsimile products 
in the marketplace with an installed 
base and working, traditional fax 
networks.”—Al Martins, vice presi- 
dent of facsimile, Xerox Corp. 
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Software written for any of the computers below... 


could run on all of the computers above. 


As long as it was written in RM/COBOL‘ a truly 
portable language. Available now. 
For more details, call or write Ryan-McFarland, Software Products Group, 
3233 Valencia Avenue, Aptos, CA 95003. Phone (408) 662-2522. 
TWX 910-598-4507. 


Ryan-McFarland 


The Compiler Company 
HEADQUARTERS: RYAN-McFARLAND CORPORATION, 609 DEEP VALLEY DRIVE, ROLLING HILLS ESTATES, CA 90274, (213) 541-4828 
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The facsimile base will double by 1986. From 1987 to 1986, the 
largest market share of the installed facsimile base will shift from 4- to 
6-min. Group | analog machines to 1- to 3-min. Group II analog 
devices, according to figures from the International Data Corp. report 
“Office Automation Equipment Markets, 1982." The strong Group II 
growth will begin to taper off in 1985 or 1986, the report says, as 
sub-minute Group II! and Group IV (scheduled for 1984 introduction) 
digital fax units begin to exert more influence. 


George Gelfer, director of worldwide marketing for 
facsimile at Pitney Bowes, Stamford, Conn. “For an 
average digital page of fax, you’re talking about 300,000 
bits of data,” he says. These data have already been 
compressed by the Group II standard encoding meth- 
ods, Modified Huffman or Modified Read. And if the bit 
stream should be converted to a standard ACSII 
format—a function no one yet offers—the storage 
requirements would increase as a result of the overhead 
involved in the conversion. 

One possible solution to both the protocol and the 
storage dilemmas is suggested by Lindenmuth at 
Burroughs, who notes that approximately 80 percent of 
facsimile messages consists of text. Lindenmuth says 
an intelligent scanner that combines an OCR-type 
function with the standard raster scanning of facsimile 
could permit the capture of most fax data in an ASCII 
format. “If the scanner doesn’t recognize something, it 
shifts into facsimile mode,” he says. “You just capture it 
as an image and then move on to the next character or 
line.” The ASCII data could be economically stored and 
easily manipulated. “It really doesn’t matter that some 
of your information is in facsimile protocol,” Linden- 
muth explains, “because all you want to be able to do 
with that data is show it or recapture it.” 

Even without capturing data in AscII format, 
advances in other areas should alleviate the fax-to- 
computer problem, says Bob Ness, Datapoint’s director 
of facsimile graphic development, Office Graphics 
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Systems. “Many companies will evolve more efficient 
compression algorithms to minimize data storage,” 
Ness says. “Disk technology will also improve, espe- 
cially in the area of optical disk storage. In fact, optical 
disks will be driven as a technology by graphic images 
and the disk space they require.” 


Cautious steps into the office 


While almost every company involved with selling 
facsimile plans to sell integrated as well as stand-alone 
fax (see “Fax companies plan for the future,” p. 00), two 
of the most advanced facsimile offerings come from 
office-automation/information-processing vendors 
Wang, Lowell, Mass., and Datapoint, San Antonio, 
Texas. Last year, Wang introduced its Image Transfer 
System, a $15,500 fax-type unit, and Datapoint an- 
nounced plans to provide its 9498 facsimile communica- 
tions interface, a “black box” compatible with all CCITT 
standard machines (MMS, January, p. 42). 

Wang prefers to avoid the term “facsimile” in 
describing its Image Transfer System, reflecting the 
company’s belief that the ITS represents an evolution 
beyond traditional fax technology. “I think the technol- 
ogy will lose its generic name of facsimile and will move 
into the category of true image processing as it becomes 
more integrated,” explains Joe Sapienza, director of 
peripheral products at Wang. Nevertheless, he admits, 
“In function, we are equivalent to the existing Group III 
digital machines.” 

“Equivalent” doesn’t translate into “compatible” in 
the case of Wang’s ITS, however. The company has 
chosen, at least for the moment, to forge its way in the 
evolving market using a proprietary protocol. Sapienza 
leaves the door open for Wang to offer CCITT compati- 
bility, noting, “I see steps being taken in the future to 
gain compatibility in some areas.” He points to the 
proprietary options offered by most traditional facsimi- 
le vendors and predicts, “You will also find a mix of 
proprietary and international standards with integrat- 
ed office facsimile.” 

Many question the propriety of Wang’s proprietary 
ITS, however, saying the company has erred in ignoring 
the existing standards. Steve Shnipper, manager of 
product line marketing for Office Graphics Systems at 
Datapoint, says, “To do anything with Wang’s Image 
Transfer System, you need to buy at least two units. An 
ITS is integrated with nothing. It only talks to another 
ITs.” Shnipper admits the ITs is integrated in the sense 
that it can store document images on disk for routing 
within a Wang network, but criticizes the fact that the 
ITS can’t communicate with the installed base of CCITT 
and U.S. standard machines. 

“The advantage that our facsimile interface has is 
that it does not require a user to buy a unique device,” 
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The Adaptec Connection: Controllers that actually enhance 
your system's |/O capability. Superior quality and reliability. Detailed 
attention to customer suppor. Leader-of-the-pack performance at 
low cost. Sound like the connection you need for your Winchester? 
Read on. 

The High Performance Connection: Adaptec intelligent ANSI 
SCSI (SASI) bus controller devices. Fully-featured Adaptec LS! 5000 
Series Chip Sets and Controller Boards complete your high perfor- 
mance, multi-tasking system perfectly. Popular ST-506, 
S$A-1000 and @-2000 drive interface compatibilities assure 
a tight fit no matter what drives you select. And a range of 
features allowing complete device independence, logical 
block addressing, disconnect/reconnect, and a 
A0Mbit/second transfer rate mean that 
these low cost controllers won't be a 
performance bottleneck. 

The Very Low Cost Connection: The 
Winchester Controller Chip™. This device lets 
you design your own controller board with as 
few as eleven “glue” chips. You still get power- 


MAKE THE ADAPTEC 
CONNECTION 


~ 


ful features like automatic error correction and software selectable 
sector sizes. You still get Adaptec reliability and support. But you 
also get costs (and margins) that let you compete in the per- 
sonal computer marketplace. Finally, a Winchester controller 

that costs a fraction of the drive. 

Adaptec people are experts in systems, drive and LSI 
technology. We even provide complete PCB design and manu- 
facturing information for volume chip customers. And since you 
can build or buy, and choose the right performance 
level for your needs, you don't waste money. So don't 
waste time. Call Don Rector, vice president of mar- 
keting, at (408) 946-8600. Or write Adaptec, 1625 
McCarthy Boulevard, Milpitas, CA 95035. 


Al : 
(G adaptec, inc. 


The best controller connection 
you can make... or buy. 
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Visit our suite at Caesar’s during the COMDEX show 
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The Rapicom Group Ill 6350T/6300R tacsimile unit is capable of 
simultaneous transmission and reception of documents; operates at 
9600 bps with fallback to 7200, 4800 or 2400 bps; can poll remote fax 
terminals for unattended message pick-up; and reproduces copy 
using an electrostatic, dry-toner printer. Options include Group II 
compatibility and Modified Read coding, which is approximately 10 
percent more efficient than Modified Huffman coding. 

he says. “With the interface’s capability to talk to any 
industry-compatible device, the user can broadcast an 
image virtually anywhere in the world.” Datapoint’s 
Ness adds, “Our intention is to provide the customer 
who is already utilizing facsimile with a means of 
enhancing and optimizing his existing network, without 
having to replace his current devices.” 


Much talk, little action 


Regardless of which company’s strategy proves best, 
Wang’s and Datapoint’s facsimile projections have a 
long way to travel before being fully realized. 
Datapoint’s Facsimile Communications Interface is still 
in the firm’s labs, with beta-site installations planned 
for January and full production scheduled for March or 
April. And at Wang, while some ITS units have been 
installed, the units are functioning much like traditional 
facsimile machines, sending and receiving transient 
data, with some of the control of data flow handled at 
the terminal level rather than directly at the ITs unit. 

“We’ve just taken the first step in integration,” 
Sapienza says, “and that integration is not 100-percent 
complete. As the technology matures, you'll find the 
true facsimile portion of it becomes only a part of the 
total program. It will become a means of not only 
capturing and transmitting data, but of capturing, 
manipulating and using wide varieties of routing 
facilities to better use the information that was 
captured.” 
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Datapoint’s goals are similar, but the first iteration of 
the facsimile interface—in conjunction with standard 
fax units—promises additional features beyond the 
initial version of Wang’s ITS. Datapoint’s device will 
accept data from standard analog and digital fax units, 
converting the analog data to the Group 11 Huffman 
encoded format, for placement on disk files within its 
Attached Resource Computer environment. Stored fax 
images can be displayed on bit-mapped screens within 
the ARC system, although the non-character-coded data 
cannot be manipulated. Images can be output on any 
standard fax machine or on an ARC-based 9660 laser 
printer. While the Datapoint product can’t convert fax 
bit streams into ASCII-coded formats, users will be able 
to take AsclI-encoded files and convert them to 
bit-encoded graphic images, which can then be trans- 
mitted to and printed on facsimile machines. 

As facsimile becomes more integrated in automated 
offices, the technology will probably follow the same 
route as that traversed by word processing—changing 
from an independent stand-alone configuration to a 
facility merged with several other operations within an 
overall system. In its new visage, facsimile may appear 
substantially different from its existing form. For 
instance, the output device on stand-alone facsimile 
units—typically a thermal or electrostatic printer—will 
be redundant, and probably eliminated, in a networked 
environment that already includes high-quality printers 
that can be shared. And if an intelligent scanning head 
performs most of the data capture using an OCR-type 
technique, the true facsimile portion of the operation 
will be considerably diminished. 


Pushing fax beyond the standards 


In the meantime, the traditional facsimile vendors 
are increasing their machines’ functionality in ways 
that will probably prove popular in integrated fax. In 
an industry so dependent upon adherence to basic 
operational standards, additional features are the main 
way for the players to separate their products from the 
rest of the field. One capability many vendors exploit is 
the use of proprietary “skip” protocols that allow analog 
units to transmit at high speeds to other units 
employing the proprietary code. 

Pitney Bowes is pushing the ability of its 8400 Group 
I and II analog unit to use its “network block skip” to 
operate at 35-sec. transmission speeds with other 8400s 
and with the firm’s two digital units, the 8600 and the 
8800. “One of the classical problems is if a customer has 
had a machine with a skip capability, it would work only 
with another skip machine, not with a Group III 
machine,” says Gelfer. Fax units from Pitney Bowes or 
from other companies offering proprietary block or 
“white” skip modes automatically shift to CCITT stan- 
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Check The Chart 
Before You Choose 


Your New 16-Bit 
Computer System. 


Columbia Data Products’ 

New Multi-Personal® Computer, 
Featuring IBM-PC® Compatibility, ®& 
Excels In Professional, Business | 
And Industrial Applications. 

Check it out. 


Columbia Data Products’ MULTI-PERSONAL® COMPUTER 
can use software and hardware originally intended for 
the IBM® Personal Computer . . . while enjoying the 
flexibility and expandability of all Columbia Data’s com- 
puter systems. 

Available operating system software includes  —aT 
user MS-DOS® or CP/M 86®* or multi-user, multi-tasking 
MP/M 86® or OASIS-16®, with XENIX® available soon, 
providing users with a host of compatible software pack- MAIN FEATURES CDP-MPC iBM-PO* OTHERS 
ages for personal and professional business and indus- Microprocessor Sane 16-Bit 8088 ? 
trial applications. A large selection of higher level languages — sve tie acai = 
are also available, including BASIC, FORTRAN, COBOL, ae ee 
PASCAL and MACRO Assembler. : Expansions Slots Beyond 

Our standard 16-Bit 8088 hardware configuration pro- Professional Configuration’ _-8 Slots 
vides 128K RAM with parity, two RS-232 serial ports, eae. ee ida seek oan Diao ee 
Centronics parallel printer port, interrupt and DMA con- Resident Cache Buffer “== SSA eae 
trollers, dual floppy disks with 640K storage, Winchester Hard Disk Storage 5M/10M 
disk and keyboard interfaces, and eight IBM-PC compat- 
ible expansion slots ... and lists for only $2995. Winches- 
ter hard disk configurations, featuring cache buffer 
controllers for enhanced disk access performance are OASIS-16 
also available, starting at $4995. XENIX 

So, when you need to grow, why gamble and hassle 
with independent third party hardware and operating RS-232 Communications __ 
system vendors which may or may not be compatible... ee ee 
not to mention the hidden expense and frustration of Expansion Memory 
implementing peripheral drivers in the different operat- _ 2-80 CP/M-80 Board 
ing systems and upgrades? Who needs the finger-pointing Cache Butfer Hard Disk 
when things don’t work out? paises Seat a 

After you review our chart, you will agree. . . for overall + Es Conte — 
16-Bit microprocessor superiority, expandability, flexi- 8" Hard Disk System Upto 40 Mbytes 
bility, compatibility and real economy, Columbia Data is Tape Cartridge System ses 
your total! source. For comparison purposes, typical professional configurations con- 


_ _Rj sist of 16-Bit 8088 Processor, 128K RAM with Parity, Dual 320K 5-inch 

Our Multi-Personal Computer ... the 16-Bit system Fispbles, DMA and intertupt Controller Dual HS-235-Seiel Ports 

born to grow! Centronics Parallel Port and Dumb Computer Terminal or Equivalent 

Get yours now. CIRCLE NO. 115 ON INQUIRY CARD ‘Columbia Data Products also supports CP/M 80” with an optionally 
available Z-80 CP/M Expansion Board 


“As advertised in BYTE Magazine. August 1982 
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Home Office: West Coast: Europe: 
8990 Route 108 3901 MacArthur Bivd P.O. Box 1118 
Columbia, MD 21045 Suite 211 450 Moenchengladbach 1 
Telephone 301-992-3400 Newport Beach,CA 92663 West Germany 
TWX 710-862-1891 Telephone 714-752-5245 Telephone 02161-33159 
Telex 277778 Telex 852452 
IBM is the trademark of International Business Machines. CP/M and MP/M are trademarks of Digital Research. OASIS is the trademark of Phase One. MS-DOS and XENIX are 
trademarks of MICROSOFT. 


METHEUS OEM 
GRAPHICS 


392 FEWER THINGS 
TO GO WRONG 


The Metheus 2400 Display Controller gives 
you 1024 x 768 pixel resolution, one million pixels 
second vector drawing speed, choice of 4 or 8 bit 
planes, plus a full complement of graphics features. 

In a compact OEM package. At a compact 
OEM price. Quantity 100 pricing as low as $8,385 
makes the 0400 cost effective for a wide range 
of applications trom CAD/CAM to computer 
animation. 

But, price/pertormance is only half the | 
Q400 story. 

Fewer components and 
one-board design provide 
inherently greater reliability. 

Exceptional reliability was a pri- 
mary 0400 design goal. We’ve used 64K 
RAMs and other advanced VLSI com- 
ponents to produce a design so effi- 
cient it (conservatively) uses nearly 
400 fewer chips than the nearest 
performance competitor. 

We've packaged every- 
thing ona single circuit 
board, eliminating at least 
three boards, the back- 
plane, and numerous 
board interconnects. / 

We also reduced power /#: 
supply and cooling - 
requirements 

significantly. 


Dependable 
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With fewer things to go wrong, 0400 is the 
most dependable display controller available. 

Compare these specs. 

An independent testing lab rated the 2400 
at 34,000 hours MTBE Not at the usual environ- 
mental levels, but at 0-55°C, 5-95% relative hu- 

midity, and at rigorous shake and shock levels. 
lo further ensure quality, we burn-in 

and continuously monitor every 0400 

_ for LOO hours at 50°C before it is shipped 
oe to you. 
Extensive self-tests simplify 
maintenance. 

The 2400 also contains extensive 
on-board self tests to verify proper op- 
eration, and to diagnose any malfunc- 
tions. If a problem does develop, the 

0400 helps you identify the 
source so you can get back on 
the air quickly. 

For more information 
—including a copy of our 
reliability report—use 

the reader service card, 
write or call. 
Metheus Corporation 
P.O. Box 1049, 
Hillsboro, 
OR 97123. 
(503) 640-8000. 


, 
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7 Design 


The Interpreter 


dard operation when communicating with a non-skip 
terminal. 

Other enhancements provide optional scan resolu- 
tions beyond those specified by the CCITT standards, 
and raise the quality of the output devices while holding 
or lowering their costs. Various administrative features 
are also appearing on new machines. Such features as 
usage reports, automatic dialing across a list of stored 
numbers, polling of remote units by a central machine 
and placement of data on transmitted pages indicating 
the date, time and source of the transmission are 
becoming more common. In an integrated environ- 
ment, the host processors could perform many of these 
functions, but some may remain in the fax-type unit to 
reduce the burden on the host. 

All the companies planning integrated facsimile are 
working in the shadow of the CCITT’s next set of fax 


ee eee es 3-min. analog 


Total cost* 


$2500 


Ze 
& 


“Total cost represents average phone line 
charges and monthly equipment rental 


standards, Group IV, scheduled for completion in 1984. 
By specifying 4-sec. digital transmissions and a host of 
other advanced capabilities, Group IV will, in the 
opinion of many observers, truly open the gates for 
facsimile’s entrance to integration. Others believe the 
high costs likely to be associated with the Group Iv 
technology will severely limit its impact. 

Company strategies for handling the not-yet-stan- 
dardized Group IV vary considerably. Rapicom, which 
had to retrofit its early digital units for compatibility 
with Group III standards is more cautious this time 
around, says Winkler. Despite Rapicom’s success in 
winning and maintaining a large share of the digital fax 
market with its early entry, Winkler says, “If people 
rush out there and introduce what they think is a Group 
Iv function and the standards are not approved to meet 
that technology, then there will be problems.” 


4-min. digital CO) CO) 


30:5e0 10, TT! 


$400 


500 1000 


Documents per month 


Source: Rapicom 


The total cost of facsimile. Companies transmitting more than 100 documents per month between traditional facsimile devices can quickly 
cost-justify the use of 1-min. or 30-sec. digital machines, according to this graph from Rapicom, Inc. At a 100-document-per-month level, the 
low-cost, 6-min. analog machines are most expensive because of the higher line charges they generate. While still inexpensive at this level, the 
3-min. analog machines soon surpass the digital units in total cost as the document volume increases. (The graph sets the monthly rental costs 
of the 6- and 3-min. analog units at $70 and the 1-min. and 30-sec. digital units at $200; long-distance line costs are set at 40¢ per min.) 
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The Interpreter 


Others, such as Ron Butindari, Northeast district 
manager for NEC America, Inc., Melville, N.y., believe 
companies should introduce advanced features and then 
adapt their units, if necessary, to meet the Group IV 
specs. NEC’s high-end System II-C is a Group II/III 
machine with copier capabilities, 400- x 400-line-per-in. 
resolution and a multiport X.25 option. “I’m sure the 
Group Iv standards will vary from our II-C to some 
degree,” Butindari says, “but the machine is modular 
and designed to be converted easily.” 

While opinion varies about how the final Group Iv 
specifications will appear, Ken McConnell, technical 
operations director at Panafax says, progress made at a 
CCITT meeting held in June leads him to believe “the Iv 
standard may not be as far off as it had been.” 
McConnell, a member of the EIA TR-29 committee that 
works with the CCITT, says several Group Iv directions 
are clear. 

One direction involves standardization of a mixed- 
mode function that will combine facsimile and teletex 
data, he says. AT&T has already announced plans to 
provide a Network Data Bridging Interface that will 
comply with the evolving Group IV recommendation. 
The interface, to follow the existing teletex protocol as 


Choose the most advanced, reliable mouse 
for your system. 


The HAWLEY 


aloe MOUSE 


The Mouse House has more experience in manufacturing 
mice than any other company. After all, we invented our 
first digital mouse in 4972. 


5 ss, 
The HAWLEY X063X Mouse moves the cursor in any 
direction on a computer displav screen. in direct 
proportion to its own movement. witha resolution of 
200 ppi. The user-friendly Mouse rolls freely on any 
convenient surface 


he MOUSE HOUSE 


A DIVISION OF HAWLEY LABORATORIES 
Purveyors of fine digital mice to an exclusive 
clientele since 1975 


et Berkeley. CA 94710 / (415) 525.5533 
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defined by CCITT recommendations S62 and $70, will 
also support all mandatory parameters of the Group IV 
facsimile protocol and will operate at transmission 
speeds of 4.8K bps half duplex and 56K bps full duplex. 

The high-speed transmission of Group IV will require 
access to a digital network. McConnell says the CCITT is 
working on techniques at the transport level of the 
networking hierarchy to permit data conversion be- 
tween the three major network types—public-switched 
telephone network, circuit-switched data network and 
packet-switched data network. If CCITT is successful, 
he says, “Lots of devices will be able to talk to each 
other that normally can’t communicate.” 

In scanning resolution, the CCITT apparently will go 
with three classes of devices, McConnell reports. 
“Class I will work at 200 < 200 lines per in. and will be 
compatible with Group I, with higher resolutions 
optional. Class I1 must have 300 lpi, with 200-lpi 
compatibility. Class 11 requires the mixed-mode cap- 
ability, with teletex and 400 lpi.” 


Searching for applications 


The advancing facsimile technologies are impressive, 
but they aggravate the problem of how to package 
them, a dilemma referred to by Burroughs’s Linden- 
muth. He believes the applications ball is now in the 
user’s court. “Instead of the manufacturer’s saying to 
the user, ‘Here is the tool you’re going to use,’ you’re 
probably better off going to your user base and saying, 
‘What is it you’d like to do?’ Many users are sophisticat- 
ed enough to understand facsimile’s potential and come 
up with suggestions for new applications,” he says. 

At Xerox Corp., long a dominant force in the U.S. 
6-min. analog market, Al Martins, vice president of 


| facsimile, believes the general business community’s 


understanding of facsimile is still very limited. “It’s not 
the technology that’s at fault,” he says. “We’re at fault 
as vendors. We haven’t developed applications, and we 
haven’t taken the process and properly sold it.” 

While Xerox is marketing higher level analog and 


| digital fax units, Martins points out, the company’s 


overriding concern in its facsimile development is to 
remain compatible with and to protect its large 6-min. 
unit base. And, while the firm will move toward 
integrated facsimile, he says, “We haven’t got enough 


| customers to define what they would like to have in a 


Group IV product for me to announce a Group IV 
product.” Martins believes that when greater integra- 
tion occurs, the traditional strengths of facsimile will 
prove just as valuable as its expanded capabilities. 
“Every other technology is delivering information 


| that has to be managed, handled, recreated, digested 


and reformatted,” he says. “Facsimile seems to be the 
only business that’s delivering the end result.” LJ 
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Are You 
Losing Patience? 


Have you a patience over the limitations 
and lack of expandability in the microcomputers 


offered today? 


The inflexible Box 


Many business microcomputer users demand 
more than a simple off-the-shelf computer. And 
applications software cannot solve problems 
that really require specific hardware features. 
The truth is that different environments and 
situations demand different hardware. 


The DATAMAC 
Approach 


The professional team 
at DATAMAC has 
combined the 
mainframe features of 
the DATAMAC micro- 
computer with the in 
depth technological 
experience of 
DATAMAC design 


engineers - the result is CUSTOMIZED DESIGN AND 
SUPPORT for DATAMAC users. 


OEM’s, Integrators, Large End Users 


DATAMAC complements the way you do 
business by supplying a complete range of 
computer configurations - one tailored to your 
exacting hardware requirements. The end 
product is one of the most sophisticated systems 
available today - universal yet customized to 


your needs. 


Starting 
with a 
Winner 


DATAMAC 800 


3270 Emulation 
Remote diagnostics 
worldwide 
Foreground!/ 
background mode 


Systems Activity 
Monitor 
Simultaneous use 
of floppy and 
hard disks 


The basic DATAMAC 
computers are the 800 
and the 1600. 

All features of the 
DATAMAC 800 


are available on the 1600. 


DATAMAC 1600 


Uses Z-80A and 8086 
or 68000 


Compatible with IBM 
P.C. programs 
using MSDOS 


Remote diagnostics 
worldwide 


Multibus functions 
available on a plug- 
in basis from 150 
suppliers in 7 

card slots 


Any combination of 
4 floppy and 4 hard 
disk drives up to 
several hundred 
megabytes 


Before you completely lose your patience, call 
DATAMAC to discuss your unique microcomputer 
needs with the DATAMAC professionals. 


680 Almanor Ave./Sunnyvale, CA 94086 


(408)735-0323 


PS. 46 se ES FE a 
OS 4S EE ae 


CUSTOMIZED COMPUTER SYSTEMS 


See us at COMDEX, Nov. 29-Dec. 2, 
Las Vegas, Nevada 
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Introducing 
a brainy new 
solution from 


DGE \, 
WORK FOR yoy 


e A new Winchester controller. Plus floppy controller. On one low cost board. 
i = \ \ / Zar S Small enough to mount atop a 5/4" drive. And ST500/SA1000 compatible. 
‘Smart’ you say? What did you expect from the Wizards of Winchester Disk 


Controllers? 


e 
of \ \ } inchester We promised you more for less. Our new WD1002 delivers. At $195 (U.S 
OEM quantities) its $50 less than its predecessor, the WD1OOI 


The big news, though, is that weve made the WD1002 the brainiest disk 


e 
Disk ( ontrollers controller yet, with an abundance of new LSI innovations. Such as our WDIOIO 
single-chip Winchester controller device. It replaces the microprocessor on 


Components Group, 2445 McCabe Way, Irvine, CA 92714, (714) 557-3550 a O AR P Oo AR A ye if 


our earlier boards. And about 25 other devices. Plus we've added the new 
WDI101I4 Error Correction device and the WDIOI5 Buffer Manager device 
Because just about every system with a Winchester has a floppy nearby, 


JEM Quantitie . i 7 
cy a aie oar we included our new WD279X single chip floppy disk con- 
WDI001 /D1003 WD1004 - . a . A 

summer! Mow \Sommerss| Falls troller, too. So you get a complete. powerful solution on one 


reliable 5%" x 8" board. And you're on the upgrade path to 
our upcoming WD1003 and WD1004 boards. 

To make our disk controllers even more irresistible, 
well customize them to your bus and form factor. Or sell 
you our LSI, along with everything you need to build a 
controller yourself. 

It doesnt take too much brains to see that it's safe, smart 
and simple to commit your disk-based systems to WD. Call 

our controller hotline, 714/966-7827 and well arrange to sit 
down with you and get into the details you need 


$195 $175 $150 


$245 


Systems in Manufacturing 


Exploring the use of computers in the factory 


Robotic vision systems eye 
factory applications 


By Eric Lundquist 
Associate Editor 


Artificial vision inspection and control systems, 
which were technologically and economically confined 
to the laboratory, are eyeing a place on the manufactur- 
ing floor. That’s not to say all the technical obstacles 
have been overcome and, at $29.4 million in 1981, the 
vision-systems market is small, but the underpinnings 
of the vision business appear sufficiently strong to 
warrant attention from manufacturing-system develop- 
ers, system purchasers and investors. 

Vision acts as a peripheral data-input device to 
computer-based manufacturing systems ranging from 
stand-alone inspection stations to sight-guided robot 
workstations. Vision systems capture an image using a 
solid-state camera, transform the image into a digital 
representation and, depending on sophistication and 
power, manipulate the information to guide machinery 
or perform quality control and inspection. Applications 
include assembly, inspection and noncontact measure- 
ment. Although vision got its start in the automotive 
market, it is finding a home in electronics manufactur- 
ing. The systems can range in price from less than 
$20,000 to several hundred thousand dollars for special- 
ized applications. 

“Driving the vision market are two forces we hear 
discussed over and over again in American industry: 
higher productivity and improved product quality,” 
says James A. Kimberlin, an analyst at Insight 
Associates, Carson City, Nev. “Vision systems offer 
payback periods as short as three months and perfor- 
mance unmarred by fatigue and boredom, and excel in 
tedious, labor-intensive work.” 

An additional force driving the market is one familiar 
to all system builders. The same powerful microproces- 
sors such as the Motorola MC68s000 that are powering 
business systems are turning up in vision systems to 
handle the computations required to make vision a 
real-time process. Also appearing are entrepreneurs 
who are as familiar with microprocessors as they are 
with the factory floor. In 1969, then 24-year-old Dwight 
D. Carlson founded a company later called Xycom that 
sells “hard-hat” microcomputers and marketed a box- 
level product built around the Intel 8080 before Intel 
Corp. announced the product. In 1981, Carlson decided 
vision technology would be as significant a new 
technology as the microprocessor, and he is now 
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Control Automation uses a modular technique in which the 
components of the vision system are physically separate. 


Control Automation’s vision system uses a hierarchial contro/ and 
English-like commands, an HP85 as system controller and an Intel 
8086 as vision processor. 


president of Perceptron, Farmington Hills, Mich., a 
$2-million start-up using the Digital Equipment Corp. 
LSI 11/23 but considering switching to the MC68000. 
Kimberlin says the noncaptive installed base of manu- 
factured vision systems grew by 83 percent in 1981 to 
1031 units from a 1980 total of 562 units. Shipment 
value rose to an estimated $29.4 million in 1981 and will 
top $1 billion in 1991. Kimberlin also notes that the 
number of vision companies has grown from a handful a 
few years ago to more than 66 firms. Venture capitalists 
and investors have also shown a willingness to invest in 
new companies, and more than $40 million has been 
poured into eight start-ups that make robotic vision 
systems. Robotic vision systems constitute just one of 
seven vision categories that Kimberlin defines. Much of 
that investment capital appears destined for R&D in 
several areas that pose problems for vision developers, 
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Systems in Manufacturing 


including most vision systems’ inability to discern 
overlapping parts, the need to develop bin-picking 
capabilities and the need to eliminate special lighting. 

In addition to the technical problems of vision, 
system developers must also wrestle with the problems 
of networking, hierarchial control, user friendliness and 
hardened systems that are common to all manufactur- 
ing system developers. 

Despite the drawbacks, vision systems are finding an 
increasing market. They are being used in such 
applications as: 

@ Quality control. One supplier of automatic clutch 
assemblies to General Motors Corp. uses a Prothon 
vision system to assure the parts meet the GM specs. 

e Parts sorting. A manufacturer of phonograph- 
cartridge styli uses an Ocktek Inc. vision system to sort 
by length diamonds too small for jewelry. The dia- 
monds are then ground to a specified diameter. Six 
human workers can inspect as many diamonds in a day 
as the vision systems complete in about two hours. 

e@ pc-board assembly. Vision systems help assure 
that the proper components are inserted and oriented 
in a board. 

Vision systems are finding a ready market because 
companies now recognize that quality control and 
manufacturing competence are as important to fiscal 
well-being as are technological prowess and financial 
acumen. This is especially true in the electronics 
industry in which a tremendous amount of value is 
added at each manufacturing process, and undetected 
errors early in the process can lead to costly trouble- 
shooting later. As a result, vision-systems manufactur- 
ers are vigorously pursuing the electronics market. 

“Our direction is in the electronic and computer side 
of the industry,” says Michael McCraley, director of 
marketing for Control Automation. The Princeton, 
N.J., start-up has taken a modular approach to both 
robotics and vision systems. The direction of vision 
away from automotive and toward electronics applica- 
tions is supported by Insight’s Kimberlin: “Automotive 
in the past has taken a lot of vision systems, but the 
lead is moving over to electronics, and eventually, the 
electronics industry will be the leading user of vision 
systems.” Control Automation’s approach physically 
separates the components of the system and links them 
over an RS282 line. This allows the vision system to be 
tied into other host computers “as long as they deal in 
ASCII strings,” McCraley says. 

McCraley divides vision systems into three techno- 
logical areas: character recognition, pattern matching 
and profile recognition. A character-recognition system 
looks at characters or symbols and requires a rigid 
presentation of parts. In pattern matching, the pattern 
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James A. Kimberlin of Insight Associates: “Driving the vision 
market are two forces we hear discussed over and over in American 
industry: higher productivity and improved product quality.” 


of an ideal object is compared with the actual object. A 
profile-recognition system looks at features and identi- 
fies an object based on recognition of those features. 

Newell V. Starks Jr., president of Everett/Charles 
Automation Modules Inc., told a gathering at the 1981 
Autofact 1 show, “Basically, machine vision is the 
technique of equipping a computer with an eye so that 
the computer can receive visual inputs the same way it 
receives inputs from a keyboard, a magnetic disk, a 
tape or any other recognized method of data entry. By 
equipping a computer or data-processing system with 
this eye, we are taking the first step toward automating 
visual inspection, which has been described as the least 
automated aspect of modern manufacturing. 

The basic components of a vision system often include 
a 16-mm. vidicon camera that captures a black-and- 
white image of an object. That image is transmitted toa 
processor that superimposes a horizontal and vertical 
line grid over the image, which divides the picture into 
its elements (pixels) and performs an analog-to-digital 
conversion of the object. Starks explains, however, 
that, “Instead of carrying out our digital analysis of 
pixels to seven, 10 or 12 decimal places as is done with 
many A/D-conversion processes, we establish black-and- 
white thresholds that arbitrarily evaluate all pixels 
lighter than a certain level as white and all those above 
that level as black.” After that, the data from the 
electronic image are manipulated according to each 
application. 

John E. Trombly, president of Burlington, Mass.- 
based Ocktek Inc., presented an example of his 
company’s vision system in a paper at the 1982 Robotics 
VI show in Detroit. “When combined with a standard 
vidicon solid-state TV camera and a 16-bit minicomput- 
er, Octek’s robot vision module can visually determine 
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The proven ISAM for UNIX" 
..and now CP/M 


C-ISAM™ is already out there running. 
Field proven and dependable. 


Thousands of existing licensed copies 
have already made C-ISAM the de facto 
standard ISAM for UNIX. It runs on any 16 bit 
operating system, on CP/M and MP/M as well 
as UNIX. C-ISAM is also available for the IBM 
personal computer under PC-DOS and 
CP/M-86. 

And, C-ISAM is completely portable since 
it’s written entirely in C. In fact, it needs only 
a C compiler to move into any environment. 


Single or multiple users can access C-ISAM 
See Us At Booth #4359 


CO/MMIDEIn. 


Nov. 29-Dec. 2, 1982 
Las Vegas Convention Center 
Las Vegas, Nevada 


UNIX is a trademark of Bell Laboratories. 
CP/M is a registered trademark of Digital Research Inc. 
C-ISAM is a trademark of Relational Database Systems Inc. 


files from C, BASIC, COBOL, FORTRAN, 
PASCAL, RPG II and other languages. Yet, 
C-ISAM uses only 16K bytes for code and 8K 
for data. File or record level locking automati- 
cally ensures that your data is secure. And 
with the unlimited number of indexes in 
C-ISAM, you'll never outgrow it. 

C-ISAM is powerful enough, and versatile 
enough, to fill all your data management 
needs, a good beginning for any data inten- 
sive software product. 

For a demonstration package, manuals 
and licensing information, call or write today. 


eX 
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RELATIONAL 4208 Apollo Way, Suite 503 
DATABASE Sunnyvale, California 94086 
SYSTEMS, INC. Telephone 408/746 0982 


Systems in Manufacturing 
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An Octek image-analysis system directs a robotic arm to pick and 
sort typewriter keycaps. 


object size, shape and orientation. In addition, the RVM 
can count the number of holes in an object and classify 
the size, shape, orientation, etc., of each hole. 

“A standard EIA RS178 vidicon or solid-state camera 
scans the object. Where possible, backlighting is used 
to provide a high-contrast image. Frontal lighting is 
used when object surface features are to be extracted. 
The image analyzer digitizes and stores the scanned 
image in Yeo sec. Since the RVM software operates on 
binary (black-and-white) images, a video input transla- 
tion RAM is used to establish a threshold. The threshold 
is usually set empirically; however, it can be interactive 
for unique site applications. Once the object is captured 
in image memory, a Signetics 8X300 microprocessor 
encodes the image. The speed of the coding operation 
varies with the area of the image windows being 
processed. A small window, say 128 X< 128 pixels, takes 
about Yio sec., while with a full-screen, 320 X 240, 
encoding is completed in 0.8 sec. The run-length code 
(used to encode the image) is now available to the host 
for further processing. 

“The image is processed by the host using connectivi- 
ty analysis, a procedure that breaks a binary image into 
its connected components. The connectivity-analysis 
program builds a description of each blob (feature) and 
its shape. Finally, a number of shape and size feature 
values characterizing the blob (features) are derived. 
The connectivity analysis takes about 0.17 sec. and is 
performed in parallel with run-length encoding. Final 
feature values are available in about Y4 sec. from the 
beginning of a scan for a 128-square window. The 
processing time is directly proportional to the image 
area. Thus, a 256 X 256 area requires about 1 sec.,” 
Trombly stated. 

When processing is completed, available geometric 
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Image digitizer 


| Mc68000 
Co-processor | | microcomputer | 
(optional) | andprivate || 
| | ROM and RAM | 


Processing 
and map and 
frame buffer histogram 
memory processor 


System bus 


The affordable image analysis system from International Robo- 
mation/Intelligence is a gray-scale vision system for industrial 
applications and one of several systems using the Motorola 
MC68000. 


parameters include: area, maximum width and height, 
perimeter centroid position, orientation, an elongation 
index and a compaction index. 

The Octek diamond-sorting system for diamond styli 
in phonograph cartridges consists of a vibratory feeder, 
a rotating drum, a two-stage stepping motor, a 
television camera, an image analyzer, a 16-bit minicom- 
puter and a stepping-motor controller. The camera 
views the diamonds as they pass by, and the image 
analyzer with the minicomputer extracts the size of 
each diamond and directs the two-stage stepping motor 
to position a chute over a sorting vial. Diamonds too 
short or too pointed are immediately rejected. Accept- 
ed diamonds measure an average of 25 mils in length x 
6 mils in diameter. Manual sorting required six 
experienced persons working one shift. They used a 
calibrated microscope and tweezers to measure each 
diamond. The vision system does the same amount of 
sorting in two hours, and the company had a return on 
investment in about six months. 

Another recent entrant, Machine Intelligence Corp., 
sells the models VS-110 and VS-100 vision systems. The 
company claims that their systems pass a test of 
genuine machine intelligence in that the more advance 
information known about a scene, the more efficiently 
the scene can be analyzed. The VS-100 uses anticipated 
knowledge to permit processing speeds as high as 15 
complex images per sec. The system can be pro- 
grammed to identify new objects by placing an object in 
the viewing field. 

Automatix Inc., Billerica, Mass., has been active in 
both robotics and vision. At the International Machine 
Tool Show in Chicago last September, the company 
showed a “no-reteach” software package with a vision- 
offset option that allowed Automatix robots to locate 
inexactly positioned parts. After the first part is 
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: Strobe Graphics Tools for OEMs 


Chart a projected 300% annual growth rate 
with your computer system. 


With your computer system and our graphics plotter, you can 
take full advantage of the predicted 300% annual growth in the 
desktop computer business graphics market. Strobe makes it 
easy for you because we manufacture the Strobe 100 Graphics 
Plotter and supply the software drivers and source listings, plus 
all the applications assistance you need for effective systems 
integration. 

A low-cost, sophisticated, easy-to-use, and easy-to-learn 
system, the Strobe 100 can be 
tailored to your computer so 
your customers can produce 
superb, multicolor, high-reso- 
lution transparencies and hard- 
copy graphics. The system 
offers reliable, economical ca- 
pabilities to produce a compre- 
hensive selection of bar charts, 
exploded pie charts, flow 
charts, curves, block diagrams, 
organization charts, and iso- 


metrics for architectural renderings, engineering applications, 
and more. Even distributed graphics are easily accomplished 
for systems networks. 

With your software applications programs, you can offer 
professional, 500 points per inch super-high resolution graph- 
ics with your OEM system. Reliably. Inexpensively. And in great 
demand. 

With the Strobe Graphics System and your computer, you 
can begin charting the 300% 
annual growth rate for business 
graphics onto your bottom line. 


INCORPORATED, 


Strobe Inc. 

897-5A Independence Avenue 
Mountain View, CA 94043 
(415) 969-5130 


The Strobe Graphics System 


Seeing is believing 
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programmed, the system checks later parts and adjusts 
the robot’s program for variations. The system is used 
for welding and assembly. 

Insight Associates has broken the vision-systems 
market into seven areas. The first is robotic vision 
systems, which Insight’s Kimberlin calls “the most 
interesting,” but it is not as well-defined as the others. 
Robots are programmed to go from one place to 
another, and their only interaction with the external 
world is through a programmer. Thus, the position of 
the workpieces must be very accurate. Vision as a 
sensor can help relax this requirement. 

Many companies developing systems that will some- 
day be used with robots market the systems as 
stand-alone inspection and quality-control systems. 
“We feel that the number of vision-inspection and 
noncontact-measurement applications far outnumber 


the number of robot-assistance applications,” says 
Control Automation’s McCraley. 

However, the number of vision systems that will tie 
into robot systems is projected to grow dramatically. 
According to forecasts by the Robot Institute of 
America, 15 percent of robots sold to the electrical/ 
electronic and aerospace industries and 10 percent of 
those sold to the automotive industry will include vision 
by 1985. Those percentages are projected to mushroom 
by 1990 to 25 percent, with most systems continuing to 
be used in the electrical/electronic, aerospace and 
automative industries. 

The second category defined by Insight is vision 
systems used to direct wire bonders. Wire bonding is a 
method to connect semiconductor chips to substrate 
conductor patterns, package pins or other chips. The 
vision system tells the wire bonder mechanism where 


REPRESENTATIVE VENDORS OF ROBOTIC, INSPECTION AND QUALITY-CONTROL VISION SYSTEMS 


Company 
Product 


Automatix Inc. 
Autovision II 


Price CPU 


$35,000 MC68000 


Octek, Inc. 
Model 2200 Image 
Analysis Processor 


$6263 (10 or more) 


Control Automation, Inc. 
CAV-1000 Vision 
System 


$19,700 


system control 


Copperweld Robotics, 
Inc. 
Opto-Sense 


Object Recognition 
Systems 

ORS Scansystem, 
models 100, 200 


Intel 80/10 


Perception, Inc. 


MV-100 $20,000 LSI-11/23 


Machine Intelligence 
Corp. 


VS Series LSI-11/2 


General Electric 


Optomate | Intel 8080 


Applied Intelligence 
Systems 
Pixie 1000 


Motorola 6809 


International 
Robomation/ 
Intelligence 

Image Analysis 
System 


MC68000 


Electro Optical 
Integrated Systems 


Vuebot 301 hardwired TTL 


206 


Signetics 8 x 300 bipolar up 
with 16-bit instruction set 


Intel 8086 for vision 
processing, HP85 for 


Circle 
Notes No. 


457 


N/A can use 8 television cameras 


458 
320 x 240, 16 levels of 
gray scale 


plug-in ports for DEC Q-bus- 
and Unibus-based systems 


128 x 128 pixels hierarchical control, RS232C 
communications, memory 


for 50 objects 


programmed with teach- 
control module 


uses any EIA-RS170 
image-sensing device 


inspects as many as 
S3objects per sec. 
with standard sensor 


binary system based on 
SRI algorithms 


considering MC68000- 
based systems 


240 x 240 (standard) can accept images 


from 2 cameras 


256 x 256 2-camera capacity 


128 x 128, 64 levels 
of gray scale 


system built on 9 printed 
circuit boards 


256 x 256 


128 gray scale levels 


a series of 15 plug-in boards 
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Human vision 


Visual image 
pre-processing 


Decision making 
and goal setting 


On-line inspection 


Camera 2 


inspection of stampings 


Controller 


Camera 


Part identification/inspection 


Controller 


Vision applications from Copperweld Robotics. 
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Machine vision 


Processing Interface 
unit electronics 


Camera 
and lens 


Orientation/transfer/inspection 


Controlter 


Robot command 


Camera 


Painting 
robot 


Controller with 
memory 


Robot direction 


Camera 


Robot 
controller 
controller 
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Omnitec’s 
Model 212 RD Modem 
“Aces” the Competition 


3 Ways... 


1-Performance. 2-Delivery. 3-Price. 


Consider the advantages of this intelligent 300/1200 Baud rack 
modem in your data communications network: Microprocessor based 
memory with auto-dial option; central and logic control; full duplex 
operation; asynchronous bit or character oriented format plus a host 
of other user-friendly features*—all available at one of the most 
economical prices in the industry. With delivery only 3 weeks ARO. 


This type of creative thinking in advanced modem technology puts 
Omnitec modem users well ahead in the data communications game. 
Look over the specifications. We think you will agree that the 
interactive 212 RD is a top performer in a full duplex, central site rack 
modem—bar none. 


»? 42 3 
, 
: ey 


; 


Pp” ees ra 4 


| te 


"inp ong 


For more information call (800) 528-8423 
toll free; In Arizona call 258-8244. Orwrite 
Omnitec Data, 2405 South 20th St, 
we Have Your Modem Phoenix, AZ 85034. 


#SPECIFICATIONS: 13 POSITION STD. MAINFRAME RACK; ORIGINATE/ANSWER/AUTO ANSWER; LOCAL & REMOTE DIAGNOSTICS; PULSE/TONE DIALING; 10 NUMBER MEMORIES 
RS232 CONNECTOR; SELF TEST, 2 WIRE SWITCHED NETWORK; POWER STATUS LEDS; BELL 212A COMPATIBLE; FCC #AX789T-68629-DM-N; RINGER EQUIVALENCE 1.3B; INDEPENDENT 
POWER SUPPLIES FOR EACH CARD 
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The Optomate | vision memory system from Generai Electric can 
be used as a stand-alone system or be interfaced with other 
computers to provide instant recall of single-frame video images for 
inspection or monitoring. The system consists of a GE PN2150 
microprocessor-controlled buffer memory and a TN2500 A/D charge- 
injection-device camera. 


the chip pads are, so the wire can be bonded. 

The third category is a “loose collection that I call 
inspection, detection and control systems,” Kimberlin 
says. These sytems use “pixel counting,” which is less 
sophisticated than the techniques used for robotic 
vision systems, but has a wide range of applications 
including labeling, assuring that stamped parts have 
been punched correctly and checking displays and 
LEDs. 

The Prothon Division of Video Tek Inc., Parsippany, 
N.J., has recently started selling a system that 
Kimberlin would place in the Ipc group. The Prothon 
1000 carries an OEM quantity price of $5000 and is 
aimed at inspection, measurement, process-control, 
sorting and monitoring applications. Prothon president 
Peter Mick explains that an initial test-market mailing 
drew more than 1500 responses, including inquiries 
from “all the Fortune 500 companies.” 

The clutch manufacturer that sells parts to GM for 
automatic transmissions uses a Prothon system. Mick 
says that as a result of increased demand for quality 
control, GM is putting “extreme pressure” on its 
suppliers to meet rigid quality standards. Rather than 
risk losing contracts, suppliers are turning to quality- 
control systems. The risk of losing a contract is so great 
that the cost of the inspection system becomes 
insignificant, Mick says. 

The fourth category is video inspection systems. 
Unlike the first three categories, inspection in an 
off-line operation in which a part being inspected is 
removed from an assembly line and examined for 
proper dimensions and fabrication. 

The fifth category, also an off-line operation, is 
micro-measurement systems. Their only application is 
measuring the line width on wafers during semiconduc- 
tor manufacturing. The sixth category, which in- 
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cludes PC-board inspection systems, is relatively unde- 
veloped, but extensive R&D is occurring. At one level 
are various kinds of bare-board inspection systems that 
discover whether a board contains shorts, has been 
improperly etched or has other cosmetic defects. Visual 
inspection of PC boards has traditionally been a 
bottleneck in production because, while the fabrication 
of Pc boards is highly automated, inspection remains a 
nonautomated, labor-intensive operation. PC-board in- 
spection will become more important as more multilay- 
er boards come into use. 

Two other areas fall into the pc-board-inspection 
category: inspection of stuffed boards to make sure the 
correct components have been inserted and inspection 
of artwork that has been prepared by automated 
CAD/CAM systems for PC-board design. 

The seventh market sector, image analysis, involves 
an operator’s interpreting an image displayed on a CRT 
screen. 

The $29.4-million market figure for 1981 and the 
projected $1-billion 1991 figure do not include vision- 
directed wire bonders or image analyzers. Kimberlin 
expects that the robotic-vision-system market will be 
the fastest growing of the seven categories. 

In 1981, vision systems going to on-line applications 
(robotic vision systems, IDC vision systems, wire 
bonding) had an edge over off-line systems (video 
inspection, micro-measurement, PC inspection and 


Connected to this Unimation robot is an ORS vision system 
designed by Object Recognition Systems, Inc., that enables the 
robot to pick up a cylinder from among parts randomly oriented and 
jumbled together in a bin, a new capability called “bin-picking.” 
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image analysis) in usage, with the on-line share at 54 
percent of installed units. By dollar value, the on-line 
categories represented $14.3 million of the $29.4 million 
in total shipments. “When the decade ends, it will be no 
contest at all; on-line systems—paced by their teaming 
with robots in assembly applications—will predominate 
both in dollar value and unit volume,” Kimberlin says. 

There is also a split between customized and 
standard products. Although the custom type dominat- 
ed the 1981 market for on-line systems, accounting for 
$8.8 million of the $14.3-million total, standard products 
will prevail in both dollars and units after 1983, 
Kimberlin says. 

Many of the binary vision systems on the market are 
technically based on the S.R.1. algorithm developed at 
Stanford University. Much of the ongoing research 
involves developing faster algorithms with hardware 


and software configurations that can perform the 
computations faster. 
Insight’s Kimberlin says most vision systems use 


binary processing, which sets a threshold for recording 
a given pixel as either black or white. “With binary 


processing, you are throwing away a lot of needed 
information such as texture, color and shadows. In 
thresholding, the data are susceptible to variations in 
light intensity and changes in contrast in the workpiece. 
Gray-scale processing alleviates that problem,” Kim- 
berlin says. 

While many companies claim to have gray-scale 
processing, Kimberlin dismisses most as simply moving 
the threshold parameters to obtain the best reading. 
“In true gray-scale processing, for every pixel, you 
would not only record the x and y location, but would 
also have to provide and store information about the 
intensity level to develop information about the work- 
piece,” Kimberlin says. 

One major area that requires further advances is 
developing higher operating speeds, Kimberlin says. 
“Vision systems don’t really operate fast enough to doa 
list of applications involving robots. If you have a 
continuous controlled robot, you want to do that control 
on the basis of visual information. I’ve recommended 
the incorporation of some fast pre-processing hard- 
ware,” he says. [4 
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TV 
cameras 


Camera 
interface 


Strobe 
lamp 
control 


LSI-11 
computer 


256 x 256 
image 
buffer 


256 x 256 
image 
buffer 


Image processing 
control 


LSI-11 bus 


64K-byte 
memory 


Parallel Serial 

interface interface 
Cartridge 
tape drive 


TV 
monitor 


YZ 


256 x 256 
display 


buffer Light pen 


control 


Modular 
expansion 


Keyboard 
or serial 
communication 


Computer or 
manipulator 


The VS-100 system from Machine Intelligence Corp. recognizes and inspects complex objects against a contrasting background in real 


time. 


Think about that the next time 
you've got a 200 page report or 
a ton of mailings or a financial 
summary to get out. Okidata’s 
Microline 84 prints fast. It does a 
full 81/2 x 11 page in only twelve 
seconds. And it zips out labels and 
numerical data even faster. 

The 84 prints in both directions. 
Since the print head doesn't 
waste time returning left to start 
each new line, you get faster 
printing. 

The printer figures out in ad- 
vance where each new line be- 


“Throughput varies with application. 
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gins and homes in on that spot. If 
you're printing labels or columns 
of figures, it skips over the blank 
spaces. That saves time plus wear 
and tear on the printer. 

The 84 prints correspondence 
quality. Okigraph™ dot address- 
able graphics come standard, 
letting you print graphs, charts 
and illustrations. . 

If you're after top speed ina 
correspondence quality printer, 
take a look at the Microline 84. 
From Okidata. The big name in 


- printers. . 
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For more information contact 
us at 111 Gaither Drive, Mt. Laurel, 
N.J. 08054. Or call us at 
(609) 235-2600. 


OKIDATA 


The big name in fast printers 
Okidata is a subsidiary of Oki Electric Industry Company Ltd. 
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Our EPISODE’ microcomputer 
is the other 1/2 of a great idea. 


Epic Computer Products, Inc. 
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Your dumb terminal is 1/2 the investment in a full 
capability work station. The other 1/2 is our EPISODE — a 
compact, transportable, full featured microcomputer you plug 
right into your terminal for local computing capability including 
stand alone word processing 


EPISODE gives you a cost-effective means to unburden 
your mainframe. EPISODE plus your terminal — we interface 
with more than 45 including our 14@ — and a letter quality 
printer are all the building blocks required for stand alone word 
processing capability. Add a cut sheet feeder for total 
automation 


EPISODE’s word processing offers. more than basic text 
editing. Features include automatic pagination, scrolls, justi- 
fication, screen text preview, personalization, and automatic 
word or phase revision 


What's more, EPISODE’s storage capacity of more than 20 
MB easily accommodates financial modeling, electronic spread 
sheet analysis, forecasting, scheduling, mailing lists, accounting 
records, expense reporting, statistics and more with the many 
software solutions Epic has in the works 


EPISODE offers you a choice of two drive options, 
depending on your specific work station and storage capacity 
requirements. Dual floppy disk drives provide up to 1.6 MB of 
disk storage. In the same compact footprint, EPISODE offers a 
5.25” Winchester disk drive with more than 20 MB of formatted 
useable storage. A disk interface includes complete error 
checking and correcting capability. An 800 KB floppy disk drive 
serves aS a backup 


All this capability is designed into a transportable case 
measuring 7-1/2” x 9-1/2” x 14-1/2” and weighing less than 20 
pounds 


EPISODE utilizes the wide variety of applications packages 
based on the CP/M® operating system. Now with EPISODE’s 
exclusive SUPERVYZ™, the unique software concept that serves 
as a translator, teacher and mediator, you can address any 
CP/M program in plain English. No need for extensive or 
expensive operator training 


There are thousands of CRT terminals in the marketplace 
that can be converted quickly, easily to full capability work 
stations with our EPISODE microcomputer 


That's not only a great idea, but a sound investment 
Contact us for information 
CP/M Is a registered TM of Digital Research, Inc. 


- America’s Micro Products Trading Company = EPISODE 


18381 Bandilier Circle, Fountain Valley, California 92708 714/964-4722 Telex 692-355 
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Franklin Computer and 
micro-MRP plan for the future 


By Frank Catalano 


As Franklin Computer Corp.’s efforts to sell an 
Apple -compatible computer continue in courtrooms 
and storefronts, the company has enlisted a manufac- 
turing planning system for aid in building the comput- 
ers cost-effectively and with proven quality. 

In the latest legal go-round, Franklin appeared the 
winner when a court decision allowed it to continue to 
market its Ace 1000 personal computer over Apple 
Computer, Inc.’s objections. That decision, which by no 
means ended the legal wrangling between the two 
companies, has aided Franklin’s push to sign indepen- 
dent retail stores to add the Franklin line. If that push 
is successful—and industry reports of dealers signing 
with Franklin are a nearly daily occurrence—the 
company will have to build many more computers than 
it has so far in its 10-month history. Franklin officials 
predict a tripling in orders over the next six months, 
and they hope that by using the planning system, the 
anticipated avalanche of orders will not bury the 
company. 

Franklin of Pennsauken, N.J., began shipping its Ace 
100 microcomputer last May, and its 64K-byte version, 
the Ace 1000, a few months later. By September, 
monthly shipments reached 1000 units and, judging by 
orders, that figure should balloon to 3500 units a month 
by next March, the company estimates. Russ Bower, 
vice president of manufacturing at Franklin, says, 
although Franklin is a less-than-$10-million company, it 
is projected to grow into a $30-million company in the 
next six months. 

In preparation for growth, Franklin has expanded its 
production facility this summer from 2000 to 20,000 sq. 
ft. and its production staff from four to 57 workers. “It 
was obvious to us right from the start that we needed a 
computer to run the large-scale manufacturing opera- 
tion that we envisioned at Franklin,” Bower says. “We 
needed a system that provides immediate and accurate 
data with which to improve production scheduling, cut 
inventory costs and enable us to be prepared for 
changes in the business when they occur.” 

Franklin would not have been able to afford such a 
system without the availability of microcomputer-based 
MRP packages. While minicomputer- and mainframe- 
based MRP systems sell for more than $200,000 for 
hardware alone, Franklin’s new system is expected to 
cost less than $50,000, including hardware, software 
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Like most electronics companies, Franklin’s production opera- 
tion involves assembly more than manufacturing. Workers use 
automated and semi-automated equipment to stuff motherboards 
and controller boards with ICs, and package the boards into the 
proper housings. 


and consulting fees. 

Designed by Ernie Pennente, president of Online 
Applications, Inc., Haddonfield, N.J., Franklin’s MRP 
system includes a 16-bit Alpha Micro Systems comput- 
er, two Hazeltine Corp. 1420 terminals, two Data South 
180 printers, two Control Data Corp. Hawk Winchester 
drives and the IMPAC MRP package from McCullough & 
Associates, Excelsior Springs, Mo. 

By cutting inventory costs, the system will pay for 
itself within the first year, Pennente says. “If Franklin 
can cut its $1-million inventory by 10 percent, the 
company can save $100,000,” he says. “That savings 
will continue to be realized year after year.” 

But inventory-cost savings are only one of the 
benefits that MRP will bring to Franklin, says Pen- 
nente. He explains that MRP ties production and 
inventory data into a closed-loop system with financial 
data and provides management a tool for running the 
entire company. 

If orders fall off for one month, for example, the MRP 
system warns the production department to delay 
production of a subassembly or finished product that is 
in ample supply in inventory, alerts the purchasing 
department not to order the normal quantity of parts 
because production has slackened and projects to 
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Electronic components such as ICs, resistors and capacitors are 
stored in inventory at Franklin’s production facility with subas- 
semblies such as circuit boards and molded-plastic housings. With 
its new MRP system, Franklin hopes to cut inventory by 10 percent 
and save $100,000. 


management how the order decline will affect profits. 
Should the order rate drop sharply, the MRP system 
tells management how long the company can survive 
despite profit losses. The system also works in the 
other direction to forecast and plan for growth. 

“The key word in MRP is planning,” says Pennente. 
“MRP takes production and inventory control a step 
further and lets users know how production and 
inventory levels should change depending on customer 
orders.” 

Other benefits that Franklin hopes to derive from its 
MRP system include improved servicing of customer 
orders through better production planning, reduced 
storage space for inventory, improved accountability 
and reduced time to move parts and subassemblies 
from one area of the plant to another. 

However, Pennente warns, “No matter how sophisti- 
cated your MRP system is, it will fail without a 
commitment from above. The management at Franklin 
was very concerned about having as much automation 
as possible to help the business from the start. They 
knew the company was going to grow and wanted to 
have all the tools in place to accommodate that growth.” 

Rather than divert in-house engineering resources 
from new-product development, Franklin’s manage- 
ment hired Pennente to select hardware, evaluate 
software and implement the system. Last February, 
Pennente’s first task was to evaluate the hardware that 
the company had on hand. He found the company’s 
Alpha Micro computer, with 160K bytes of RAM, six 
serial ports and an operating system “as sophisticated 
as Digital Equipment Corp.’s RSX-11M” and powerful 
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enough to run an MRP program of the size that Franklin 
required. 

Having selected the computer, the software decision 
was easy, Pennente says. McCullough’s IMPAC package 
was designed specifically for the Alpha Micro computer 
and, Pennente says, was easier to implement and less 
expensive than other microcomputer-based packages 
on the market (MMS, July, p. 145). The package is 
available in seven modules—general ledger, accounts 
receivable, accounts payable, inventory control, bill of 
materials, purchasing and order entry—and is priced at 
$3000 per module. “Compared to other systems selling 
for $100,000 or more, IMPAC was a bargain,” says 
Pennente. 

Pennente started implementing the MRP system in 
April. This involved building a central database consist- 
ing of parts information on each of the 450 components 
and subassemblies that comprise the ACE 100 and 1000 
microcomputers. Such information included a bill of 
materials detailing the components that are used in 
each subassembly of a finished product, the vendor of 
the components, their price, the quantity purchased 
and the quantity in inventory. 

Data are entered via four CRT terminals throughout 
Franklin’s production facility and are stored on hard 
disks. Pennente says approximately 15M bytes of data is 
stored on disks, and by the end of this fiscal year, 
approximately 20M bytes will be loaded. 

Pennente says that building a database requires only 
a general knowledge of the various departments within 
the organization, but maintaining that database to 
provide accurate information is difficult and requires 
discipline on the part of the users. “The three things 
you need before you can benefit from MRP are accurate 
inventory records, accurate bills of materials and 
accurate production schedules based on your shipment 
forecasts,” says Pennente. “If your MRP system has 
inaccurate information, all it is able to do is spit back 
bad data faster than manual record-keeping methods.” 

To assure accurate records, Pennente says, the 
proper data must be entered into the MRP system on an 
ongoing basis. Additions to and deletions from invento- 
ry must be logged along with new-product and vendor 
information. The time between when relevant data are 
received and entered should be minimal, as should the 
number of people that handle the data before it enters 
the computer. 

“Terminals should be available to the people responsi- 
ble for inputting data so that that data can reach the 
computer as quickly as it comes in,” says Pennente. 
“The sooner the data are captured and the fewer hands 
the data pass through, the smaller the chance for 
error.” 
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Pennente says the discipline to maintain an MRP 
system is “a million times more difficult to master than 
the actual technology behind MRP,” but adds that, 
because the system is being implemented early in the 
company’s history, the discipline will be easy to instill. 
“People haven’t had the time to develop bad habits,” 
says Pennente. “The MRP system will become a normal 
part of their day-to-day jobs.” 

To accelerate the education, Pennente recommended 
that Franklin’s upper and middle management attend 
courses given by Oliver White Education Associates, 
Ince., Newbury, N.H. Prices for the three-day course for 
top management and the five-day course for middle 
management were $975 and $1175, respectively. They 
taught users not only what MRP is, but also how it 
should be implemented, maintained and used. 

After attending the top-management course, manu- 
facturing vice president Bower was able to enter all the 
bills of materials into the system and to maintain his 
portion of the database, regularly checking it for 
accuracy. Bower says that he now uses the system to 
extract data to make daily decisions. “Frankly, I wasn’t 
adept at using a computer, and made most of my 


Get results with 


decisions by the seat of my pants,” he says. “Now, I feel 
pretty comfortable with the system.” 

Production manager Dan Ludwig, who attended the 
middle-management course, says he is eager to use the 
MRP system because it will provide him with precise 
data with which to plan production schedules and 
forecasts. “I’ve been making decisions in my head 
without any real input from the other departments 
within the organization,” says Ludwig. “Now, I’ll have 
a closed-loop system to bring the whole ball of wax 
together. My decisions will be based on hard-core data 
from all areas of the business, instead of on estimates.” 

Pennente has implemented six of the seven modules 
of the IMPAC package and hopes to have the seventh 
module—order entry—up and running by December. 
He says that a normal installation usually takes 18 
months, but because of Franklin’s size and management 
enthusiasm, he completed the task more quickly. [] 


Frank Catalano is a Boston-based business writer specializ- 
ing in factory-automation topics, and a former associate editor 
at Mini-Micro Systems. 
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When you advertise in Mini-Micro Systems, 


you can be sure of reaching only the people 

you are trying to recruit. Every reader is a 

potential employee. We reach the highest percentage 
of all significant personnel in our industry. You’ll find 
us not only effective, but a more economical 
magazine. See contents page 3 for Career Listings. 
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Stuart Tilt 
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How do you create a microcomputer 
to match the power of 
the UNIX operating system? 


| You are perfecting a revolu- 
tionary operating system. In about two 
years, it will be the system of choice 
for 16-bit microcomputers. 

It will be called the UNIX operating 
system. 

But the breakthrough features of this 
operating system are going to make 
stringent demands on the computer. 

The microcomputer developed speci- 
fically for the UNIX operating system 
more than two years before its commer- 
cial distribution is called ONYX” 

ONYX will live up to every demand 
and expectation. 

To achieve the ultimate flexibility, 
simplicity, efficiency and productivity, 
the UNIX operating system will incor- 
porate a file system of highly uniform 
sets and sub-sets of directories, arranged 
in a tree-like hierarchical structure. 

And flexible directory and file pro- 
tection modes, allowing all combina- 
tions of “read; “write? and “execute” 
access, independently for each file or 
directory, for a group of users. 

But these advantages will require 
intensive disk access, and superior 
memory management. In simple lan- 
guage, disk access must be as fast as 
possible, and the disk must have an 
unusual capacity to maintain complex 
file systems on-line at all times. 

Floppy disks with their low capacities 
and high access times won't do. 

Winchester disk drives that utilize 
slow-moving stepper motor head posi- 
tioning devices won't do. 


} neers ee 


ONYX’s IMI Winchester disk storage 
system, with its servo-driven voice coil 
head positioning, is more than twice 
as fast! 

So, obviously the ONYX C8002 
will do. 

And, as developed, the ONYX C8002 
features expandable memory up to 
1 Mbyte, and disk storage up to 160 
Mbytes on-line. Its cartridge tape back- 
up offers cyclical redundancy checking 
on every backup. Both the Winchester 
disk storage system and the cartridge 
tape backup are internal. 

In the UNIX operating system envi- 
ronment, the disk becomes an extension 
of main memory. “Swapping” programs 
between the disk and main memory 


Make the Connection 


increases the number of operations that 
canrun concurrently. ONY X’s memory 
management system utilizes “scatter” 
instead of “contiguous” allocation, and 
the more efficient swapping minimizes 
demand on the disk channel. That’s why 
ONYX assures a highly efficient envi- 
ronment for the UNIX operating system. 

Now it’s 1982.The UNIX system’s pre- 
eminence among 16-bit operating sys- 
tems is established. And ONYX is the 
only company that has significant pro- 
duction experience with UNIX systems. 

ONYX has installed over 1500 
UNIX systems. 

Today there are a lot of systems 
being developed to operate UNIX (and 
“look-alike”) operating systems. But 
there are many reasons why you should 
consider ONYX and the UNIX oper- 
ating system as inseparable. 


System III available now 
or immediate delivery. 
Phone this special number: (408) 
946-6330 Ext. 251. Ask about these 
System III enhancements, including: 
* Multi-key index sequential files 
under RM COBOL; 


« “Term Cap” capability that sup- 
ports a wide variety of terminal 
interfaces; 

¢ Enhanced printer handling 
capability; 

* SCCS to maintain edit histories 
in text management applications. 


*UNIX is a trademark of Bell Laboratories. 


=~, See Us At BOOTH #1234 
Compe. 


Las Vegas Convention Center 
Las Vegas, Nevada 
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OPERATING SYSTEM 


Onyx Systems Inc., 25 East Trimble Road, San Jose, CA 95131 


“DOING 
BUSINESS 


WITH 
HONEYWELL 
HELPS BRING 

ULTIMATE 
S 


Theodore M. Sabarese, 
Chairman of the Board, President, 
The Ultimate Corporation 
“At Ultimate Corporation, 
I've seen the distribution business 
become fiercely competitive over the 
past few years. 

That's why | do business with 
Honeywell. 

Honeywell offers a family of 
fully compatible systems, including 
field-expandable systems to grow in 
stride with my customers’ needs. 
Which is a smart investment for all 
concerned. 

Secondly, Honeywell pricing is 
always competitive. 

And outstanding service and 
support are part of the deal. | get the 
benefit of a Honeywell marketing 
team that works exclusively for busi- 
nesses like mine. 


| signed my contract with 
Honeywell in 1978, and at that time 
| my sales were $256,000. 

Now | have $30,000,000 in sales. 
And the profits to go with it.” 

To find out how you can partici- 
pate in the Honeywell Distribution 
Sales Program, call 800-343-6294 
(within the 617 area, call 552-2264). 
| Or write John Keenan, Honeywell, 

») 3 Newton Executive Park Drive, New- 
> ton Lower Falls, Massachusetts 02162. 
See us at COMDEX, Booth 1344. 


/Honeywell 


Finally, I've found the Honeywell 
name is of immense value. It’s proba- 
bly the single biggest reason I’m able 
to sell to the Fortune 500. 


As well as a world-wide field 
service network and the option of 
on-site and classroom training for 
my customers. 


You should see 
what we do with computers. 
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Computers add intelligence to 
machine-tool muscle 


By Frank Catalano 


With their twin advantages of lower cost and greater 
flexibility, microprocessor-based computer-numerical- 
control systems are starting to overpower the 
prevalent hard-wired numerical-control devices that 
are used to regulate machine tools. The same forces 
that aided the microprocessor incursion onto minicom- 
puter turf in business appear to be at work in the 
machine-tool industry in which four of the five top CNC 
suppliers now champion Intel Corp.’s 8086 microcom- 
puter. The lone holdout, Allen Bradley Co., still claims 
an off-the-shelf micro can’t beat a specialized home- 
grown mini. 

“Computers have virtually taken over the machine- 
tool industry,” says James Gray, president of the 
National Machine Tool Builders Association. “By the 
end of this decade, every machine-tool builder will 
incorporate computers into their systems.” Machine 
tools, including drill presses, grinders and lathes, are 
used to shape, form or cut metal. 

A variety of CAD/CAM, CNC, programmable-controller 
and robot systems were a part of the 1216 machine-tool 
exhibits at September’s International Machine Tool 
Show in Chicago. Machine-tool builders from 30 nations 
displayed more than $650 million worth of equipment. 
Most of the show’s technical sessions and seminars 
concerned the use of computers and robots in industry 
and the design of computer-based flexible manufactur- 
ing systems. The microprocessor-based computer- 
numerical-control systems displayed provide factory 
users with a precise means of controlling machining 
cells in production facilities and linking those cells to a 
central computer. 

Tom Tremblay, senior consultant with Technology 
Consulting Group, Boston, predicts that microproces- 
sor-technology advances will cause the average price of 
CNC systems to drop from $23,000 in 1976 to $15,000 by 
1986. He also expects the number of installations to 
increase 12 percent by 1986 from a 1981 total of 14,000 
units. 

Tremblay ranks General Electric Co., Allen Bradley 
Co., General Numeric Corp., Bendix Corp. and Cincin- 
nati Milacron as the market leaders. GE and Bendix sell 
systems to machine-tool builders and incorporate them 
into their own products. Cincinnati Milacron provides 
CNC systems only to its own machine-tool division. 

Numerical-control and CNC systems were designed to 
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Cincinnati Milacron’s Acramatic 900 MC CNC system is used only 
on the company's own machine-tool products. The Acramatic’s CRT 
terminal provides a menu display that guides users in operation and 
alerts them to machine breakdowns or maintenance requirements. 


control metal-working machine tools, which produce 
various parts in small quantities. Because of their wide 
range of applications, machine tools require flexible 
controls that can be reprogrammed with each new job. 
Before the 1955 introduction of NC systems, operators 
manually controlled machine tools through wheels and 
gauges. The operation fell victim to human error, and 
production quality often varied with each machine 
adjustment. 

NC controls ease the burden on operators and place it 
instead on programmers. A paper tape containing a 
part program that controls the motions of a machine is 
usually generated on a mainframe and then transferred 
to the NC. Because the NCs are hard-wired and do not 
include memory or mass-storage capabilities, the tape 
must be reused each time its part program is required, 
and a new tape is needed for each program adjustment. 
The tape often rips between uses or gets jammed in the 
tape reader. Each time the tape is destroyed, a new one 
must be generated, leaving the machine tool idle. 

CNC alleviates those problems by storing part 
programs in nonvolatile CMOS or bubble memory. Paper 
tape is used only to transfer the program to storage. 
CNC systems are intelligent, allowing operators to edit 
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General Electric's new Mark Century 2000 CNC system can 
interface to other factory computers through GNET or through an 
RS449 port. The Intel-based system uses the 8086 to handle main 
processing functions. 


and write part programs for each application. NC does 
not allow for editing. 

In addition to editing capabilities, CNC devices 
provide a communications link between a central 
factory computer and machine tools. The link enables 
the computer to down-line-load a part program to 


Among the computerized systems on display at the International 
Machine Tool Show was General Electric’s GP 132 robot. The 
robot can be used for welding, deburring, polishing, grinding, sealing 
and assembling and has a payload of 132 Ibs. 


machine tools throughout the factory or to gather 
production data from the machine tools for quality 
control, maintenance or manufacturing resource plan- 
ning. 

A new Mark Century 2000 CNC system from GE 
interfaces to central computers via GNET, GE’s factory 


_ WESTINGHOUSE UNVEILS DEC-BASED PART-PROGRAMMING CENTER 


To bolster its offerings in its Industry 
_ Automation Division, Westinghouse 
electric Corp. has turned to Digital 
=<quipment Corp. In doing so, 
inghouse might be one of the 
strial companies to offer the 
introduced DEC Professional 

a factory system. 
11/23-based _part- 
fg center, Faint at less 


ore at the International Ma- 
Tool Show by the Industry 
i a on of Pisgah rang 


te the application software that 
nables CNC systems to control 
: ee tools. Software is usually 
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generated on paper tape and then 
stored in the nonvolatile memory of 


the CNC equipment. Westinghouse 


based the part-programming system 
on DEC equipment because of the 
number of DEC systems. installed in 
factory settings, says Alan Murray, 
senior systems engineer at Westing- 
house. 

High-priced mainframe-based sys- 
tems have previously forced most 
users to rely on time-sharing services 
to develop parts programs. But the 
new system will make parts program- 
ming affordable to users on an 
in-house basis, says Murray. “Now, 
users will have control over their costs 
and their parts programs,” he says. 
“And in the deal, they'll get a 
general-purpose computer that they 


can use to do their payrolls, accounts 


receivables or whatever.” 

The system includes the DEC 11/23 
PLUS computer, a dual-drive DEC RLO2 
disk subsystem with two 10.4M-byte 


removable cartridge disks, a 30-cps 
Ppaper-tape punch/reader, a DEC 
VT-125 CRT terminal, a Hewlett- 
Packard Co. 9 x 12 bed plotter, a DEC 
Decwriter 111 printer and all operating- 
system and application software. The 
system uses DEC’s RSX-11M operat- 
ing system and is programmed in 
FORTRAN 77. Prices range from 
$64,950 for a five-axis, sculptured- 
surface part programmer to $54,950 
for a three-axis system. Users who 
already own DEC equipment can 
purchase the system software sepa- 
rately. Murray says that when 
Westinghouse begins selling the 
system with DEc’s Professional Series 
350 microcomputers, prices will drop 
by as much as one-half. 

“When DEC announced the Profes- 
sional series based on the PDP-11 
chip set, we immediately ordered 
development units,’ says Murray. 
“We'll probably offer the part pro- 
grammer on the 350 in November.” 


MINI-MICRO SYSTEMS/November 1982 


LET ITLL TS 


The new stafidard: 


It’s what’s inside your computer 
that matters. And just look at what 
you'll find inside the Victor 9000 
desktop computer. 

e 128K bytes of memory (or does 
your application need up to 896 
KB...wecan deliver it). 

e 600K bytes of storage on each dis- 
Kette (would you prefer 1.2MB — 
you Can have it if you like). 

e Two (not one) RS232 ports (ours 
handle both bisync and SDLC as 
well as async). 

e A parallel port for running printers 
or IEEE-488 (another inside the 
box if you supply a connector). 

e 16-bit computing...the kind of ca- 
pacity you need. 


e High resolution graphics (is 
320,000 individually displayable 
points enough?). 

e A fully programmable keyboard 
(to go along with the fully pro- 
grammable screen). 

e Tilt and swivel display, plus sepa- 
rate low profile Keyboard (in the 
modern jargon: it’s ergonomic). 

e First class vocal chords (why set- 
tle for clicks and beeps — we 
speak in plain English witha 
CODEC). 

e CP/M 86* and MS-DOS both sup- 
port all these solid machine 
features plus 132 column 
alphanumeric display — 10 key 
pad calculator -reloadable kKey- 
board and screen character table 
— and much more — let your 


*CP/M is a registered trademark of Digital Research, Inc. 


applications breathe for a change. 
e Multilingual programming — tired 
of BASIC? Try our COBOL, FOR- 
TRAN, or PASCAL, or perhaps 
you have your own favorite — ask 
us — we might just already have it! 


So turn your present computer in- 
side out. If you're not getting all that, 
then it’s time to call Victor for the 
facts. Just call 1-800-VIC-9000. 


Or write Victor Business Products, 
PO. Box 1135, Glenview, IL 60025 


Subsidiary of Kidde, Inc. 
KIDDE 
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networking system, or through an RS449 port. Werner 
Rieben, manager of product planning for GE’s Numeri- 
cal Control Division, says GE is developing software 
that will allow the Century 2000 to extract production 
data from a machine tool and then transfer that data to 
a host computer. “GE views CNCs as the basic 
components in a factory that will link all the machine 
cells,” says Rieben. 

John Deam, technical director of the National Ma- 
chine Tool Builders Association, says that, judging 
from the CNC systems exhibited at the National 
Machine Tool Show, the major trend is toward systems 
in which a CPU handles the main tasks, and distributed 
processors handle peripheral chores. Bendix uses an 
Intel 8086 as the CPU in its CNC systems and an 8085 to 
handle communications between an operator and the 
CNC and the CNC and the machine. An 8088 controls 
basic machine variables such as spindle speeds and feed 
rates. 

Other companies using the 8086 include GE, General 
Numeric (the U.S. marketing arm of Siemens Corp. and 
Fujitsu-Fanuc) and Cincinnati Milacron. 

Stan Berry, director of engineering for the Industrial 


Communications Industry 
Market Research Reports 


Frost & Sullivan has recently published 
analyses and forecasts of the following 
communications industry segments: 


0 1026 Intelligent Communications 
Processors Market in the US. 
Summer 1982 Price $1,275 


0 1077 Key Telephone Systems Market 


In the US ; 
Summer 1982 Price $1,250 


For free descriptive literature, including a 
detailed table of contents, check the above 
reports of interest. 


O Please call me I have questions about 
these reports 


Name & Title: 


Company: 
Address: 


State: 


City: 
Zip: 


Phone #: 


Frost & Sullivan 106 Fulton Street 


MS New York, New York 10038 (212) 233-1080 


Control Division of Bendix, attributes the 8086’s 
popularity to its computing capability and Intel’s timing 
in introducing the chip—the first 16-bit microprocessor 
available. Berry says the 8086 is powerful enough to 
provide a single-chip solution in applications that 
previously required several 8-bit chips. “Most of us had 
a good warm feeling that Intel was going to back up the 
8086 with a lot of peripheral chip support like a math 
processor, 1/0 processors, interface chips and high- 
speed serial port chips,” says Berry. “Intel was there 
ahead of Motorola with a lot more stuff.” 

Allen Bradley’s Numerical Control Business Divi- 
sion offers its new 8200 CNC system on a minicomput- 
er, rather than a micro. Ken Burger, product market- 
ing supervisor at the company, says this is because 
minicomputers provide more powerful computing. The 
company developed its own minicomputer because no 
other system on the market was designed to interface 
directly with a machine tool, and the company wanted 
flexibility in controlling the instruction set of the 
system. “When we want to add new instructions for 
new features we develop, all we do is reprogram the 
PROMs,” says Burger. “We lose that luxury when we go 
to an off-the-shelf computer.” 

Heinrich Vogelesang, director of customer support 
for General Numeric, says that, besides following 
advances in microprocessor technology, another trend 


_ in the CNC industry is increased part-program storage. 


While early CNC systems could store as few as two part 


| programs, the General Numeric 8 series system stores 


as many as 100 on an Intel bubble memory. 

The National Machine Tool Builders Association’s 
Deam notes that suppliers use bubble memory for large 
memory requirements and less expensive CMOS RAM for 


smaller jobs. He says that CNCs are equipped with 
| nonvolatile memory because such memory does not 
involve moving parts that break down easily in 
manufacturing applications. “If you lose your memory, 
you lose your part program,” says Deam. “If you lose 
| your part program, you lose your production capabili- 
ty” 
Although some machine-tool builders displayed man- 
ually controlled and NC-equipment at the show, most 
systems were computer controlled, Deam says. He 
expects CNCs incorporating 32-bit microprocessor chips 
that provide even more computing power than the 
| current generation of systems to appear soon. Bw 


Frank Catalano is a Boston-based business writer specializ- 
ing in factory-automation topics, and a former associate editor 
_ of Mini-Micro Systems. 
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Megateknology 
State-of-the “Art. 


No contest. 


State-of-the-art this. State-of-the-art that. Everyone talks 
about it in computer graphics. Talk is cheap. Computer graphics 
systems aren't. 

At Megatek, we've turned state-of-the-art into state-of-the- 
past. We design and manufacture the most sophisticated com- 
puter graphics systems you can buy. We call it Megateknology.” 

While others harp on state-of-the-art, we continue to 
innovatively pioneer in the science of computer graphics tech- 
nology. And we've been doing it for years. Setting new industry 
standards and a pace the others can't match. Megateknology. 

Since the mid-70's, we've been building tomorrow's needs 
into today’s advanced Whizzard® graphics systems. Check your 
industry record book. The first superior stroke generator. First 
combined stroke and raster graphics system. First modular high 
performance 3D stroke equipment. First Dynamic 3D color 
refresh raster. On and on. Megateknology. 

And in just a few days, we'll introduce another Megatek- 
nological breakthrough. CAD/CAM graphics like you've 
never seen before. Power, versatility, multi-functionality, 
convenience, more Megateknology. 

Ah yes, then there’s state-of-the- 
art. Why settle for that when you can © 
choose Megateknology? At Megatek,  § 
for your sake, we hope you won't. 


Megateknology. 
Making History out of 
State-of-the-Art. 


Sis 
MM MEGATEK 
MM .CORPORATION 


UNITED TELECOM COMPUTER GROUP 


World Headquarters * 3931 Sorrento Valley Blvd., San Diego, CA 92121 * 714/455-5590 Telex: 910-337-1270 
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~ Wemade 
one thing 
perfectly 


clear. Then 
we made 
Two more. 


What are the things you want most out of a monitor? 
Resolution, right? And what you want next is affordability. 

The problem is that most of the time, you can’t get both in the same monitor. 

Now you can. 

Because Comrex has just the monitor for you. No matter what you need a monitor for. And best of all, 
our CR-5500 monochrome and CR-6500 and CR-6600 color monitors all feature very high resolution. 
And very affordable prices. 

Our CR-5500 Monochrome Display Monitor is just the thing for word processing. It gives you 24 lines 
of 80 characters in a crisp 5x7 matrix. It features a 12’ easy-on-the-eyes non-glare screen. And it has a 
geometrical distortion of less than 2% of picture height. 

The Comrex CR-6500 Color Display Monitor features a 13”, high-resolution, in-line color picture tube, 
automatic degaussing, and a built-in speaker with audio circuit. It’s compact and lightweight. And it costs 
hundreds less than comparable units. 

And if you want the best, it’s 
our CR-6600. Its RGB signal gives 
you higher resolution than 
composite signals, and eight 
display colors for brilliant 
graphics. It's compatible with 
virtually any micro. And at about 
half the cost of many competing 
models, it’s compatible with 

virtually any budget. 

Ask for Comrex Monitors at your 
favorite computer store. They're the best 
value in monitors on the market. 

Clearly. 


SEE US AT COMDEX, LAS VEGAS, BOOTH #4313 INTERNATIONAL INCORPORATED 
3701 Skypark Drive + Suite 120 » Torrance, CA 90505 + (213) 373-0280 
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Peripherals Digest 


THE 
INDUSTRY 
SOURCE BOOK 
FOR COMPUTER 
SYSTEM 
INTEGRATORS 


Editorial 


Keeping up 


with our industry 


Mini-Micro Systems has been tracking 
the computer peripherals industry on a 
monthly basis for 15 years, and we're still 
awed by its commercial and technical 
vitality. The combination of readily avail- 
able venture capital and American and for- 
eign innovation has spawned new 
peripherals manufacturers at an amazing 
rate. The spectacular successes of some of 
these start-ups and the immense demand 
for low-end peripherals have lured many of 
the larger computer companies into the 
peripherals business. 

Keeping up with product and pricing 
developments in the numerous peripherals 
industries is a difficult task for competitive 
strategists and end-user buyers alike. 
Reading a mix of weekly, biweekly, and 
monthly trade magazines can keep you on 
top of breaking developments. Subscribing 
to expensive loose-leaf reference services 
can provide somewhat dated background 
information on major products. The 
Peripherals Digest combines the reference 
content of the loose-leaf services with the 
regularity, currency and editorial content 
of a trade journal. 

This first edition covers line and serial 
printers, hard and floppy disk drives, and 
alphanumeric terminals. It combines “How 


to Select. .” tutorial articles written by 
leading peripherals marketers with Mini- 
Micro Systems-style product tables cover- 
ing more than 1000 products from roughly 
400 companies. The product tables reflect 
some 700 survey questionnaires and almost 
double that number of follow-up phone 
calls, coordinated by a microcomputer sys- 
tem running relational database software. 
Thanks to the computer, we won't forget 
anyone we listed this time when it’s time 
for the April 1983 edition, but if you know 
of a company or product we should cover 
but haven’t, send us a postcard and we'll 
get it in for April. As we go to press we 
know the Peripherals Digest is the most 
current, complete, usable and editorially 
rich reference of its kind. We intend to 


keep it that way. 
4 


Patrick Kenealy 
Associate Editor 
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226 Introduction 
229 How to use the Peripherals Digest 


231 Printer market overview 

235 Selecting solid-font serial printers 

244 Product guide — solid-font serial printers 
247 Selecting matrix serial printers 

254 Product guide — matrix serial printers 
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263 Selecting impact line printers 
272 Product guide — impact line printers 


276 Disk market overview 

279 How to select rigid disk drives 

290 Product guide — 8-inch and larger fixed disk drives 
300 Product guide — 5'%4-inch fixed disk drives 

306 Product guide — cartridge disk drives 

315 Selecting 8-inch diskette drives 

322 Product guide — 8-inch and larger diskette drives 
329 Selecting 54-inch diskette drives 

344 Product guide — 5'%4-inch diskette drives 
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350 Alphanumeric terminals market overview 
353 Selecting an alphanumeric terminal 
365 Selecting a dumb terminal 
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The best makes 
YOU iordabic. 


Tired of attempting tomorrow's microprocessor 
e designs with yesterday's equipment? Of “just missing” 
your marketing windows? Of top-notch design talent 


sitting idle when equipment is down? Don't let a short- 
age of the right microprocessor development equipment 
get in the way of your talents or those of your staff. 

If you need a better development system or a better 
configuration of what you already have, Leasametric 
can make it possible immediately. How? 

Let us rent you what you need. 

Leasametric carries all the top names, Motorola, 
Hewlett-Packard, Data I/O, Dolch, Intel, Tektronix. And, 
we can put them in your office overnight: whole micro- 
processor development systems for multiple users, 
single-users, supplemental equipment for use with 
your present mainframe, PROM programmers, logic 
analyzers, terminals, cards, pods, system software. 
Renting frees you from all the burdens of owner- 
ship including maintenance. Our calibration 
laboratories, spares inventory, and backup 

contracted factory on-site service keeps 
your new product development on- 
schedule and on-target. There are three 
budget-stretching ways to put our 
inventory to work for you: 

We'll rent it to you: Short term. Long 
term. You pay for usage, not storage or 
down time. No capital equipment expen- 

diture is called for (rental charges 
can often be signed for without 
special authorization). It’s fast access 
to the specialized development 
equipment you are now “doing 
without? 
We'll rent it to you with an option 
to buy: Everything you like about rental, but 
if you choose to exercise your option, the agreed on 
percentage of your rental fee is credited towards 
your purchase under simple and straightforward terms. 

We'll sell it to you: Our subsidiary, Metric Resources 
Sales Company, offers dramatic savings on new and 
nearly-new equipment. All fully warranted, with all 
accessories and manuals. All with a choice of attractive 
financing plans to make them even more attractive. 

Your best next step? Call Leasametric today. The 
numbers to call are: 800-447-4700. In Illinois call 
800-322-4400. In Canada call 1-800-268-6923. 

In Europe, write Leasametric GmbH, Munich, 


West Germany. 


Rent the best names in the business 
1164 Triton Drive, Foster City, CA 94404 


from the best name in the business. 
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How to use the Peripherals Digest 


The Peripherals Digest is designed for ease of use by novice 
and veteran systems integrators alike. It is divided into four 
tabbed main sections: a printer chapter, a disk/diskette chap- 
ter, an alphanumeric terminal chapter and a directory of 
manufacturers. 


sia}uud 


Each of the three product sections has three subsections: 

@ a market overview compiled by Mini-Micro Systems 
editors; 

@ one or more “How to select...” articles written by leading 
peripherals marketers experienced at matching hardware to 
user requirements; 

@ one or more product pricing and specification tables 
arranged alphabetically by company, compiled by computer, 
and based on surveys mailed in August and September, 1982. 
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The directory of manufacturers is the last section of the Digest 
and is a consolidated alphabetical listing of all the vendors 
listed in the three product chapters. Each directory entry pro- 
vides a vendor's mailing address and telephone number, as well 
as a circle number for the reader service card. Each entry is 
also keyed with the letters P, D or T to indicate whether the 
vendor makes printers, disks and/or terminals. 


To use the Peripherals Digest most effectively, use the tabs to 
find the right section quickly. 


To find addresses or phone numbers: use the directory of 
manufacturers. 

To check prices or specifications: @ turn to the appropriate 
section, 
e find the appropriate 
product table, 
e find the vendor 
alphabetically. 
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To select a peripheral: @ turn to the appropriate section, 
e@ check the market overview 
e@ read “How to Select ...,” 
e refer to the product tables to rule out 
inappropriate products, 
e refer to the directory of manufactur- 
ers to find where to contact prospective 
suppliers. 
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To comment on the Digest or suggest future chapters or 
entries, contact the Editor, Mini-Micro Systems Peripherals 
Digest, 221 Columbus Avenue, Boston, MA 02116. 
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Printer market overview 


Worldwide market share by end-user value 


Dot matrix 
line printers 
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Fully-formed 


character 
General purpose line printers 


serial printers 0; 
(36° 0) Lee 


Data: Datek Printout Annual 


The 1981 revenue shares of the $4.6-billion worldwide impact 
printer market reflect healthy sales of impact matrix and daisy-wheel 
serial printers and sluggish (economy-related) sales of impact line 
and non-impact page printers. 


This year has been one of fantastic market growth for 
serial printers and a rather slow year for line printers. 
Driven by explosive home and business microcomputer 
markets, sales of impact matrix and solid-font serial 
printers topped $2 billion, up more than 40 percent 
from 1981. Impact line-printer sales were sluggish, 
hampered by economic pressures that affected sales of 
all high-cost capital goods and forced large OEM 
customers to defer shipments. 

Two microcomputer market demands—low cost and 
flexibility—were behind the most significant serial- 
printer developments. Demand for inexpensive letter- 
quality output inspired a wave of less-than-$2000, 
letter-quality printers from SCM Corp., Primages, Inc., 
Computers International, Irwin/Olivetti and NEc Infor- 
mation Systems, Inc., and Dataproducts Corp., Diablo 
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Impact line printer speeds fall into traditional ranges based 
around multiples of 300 lpm. The 300-lpm speed is the most popular, 
followed by 600, 900/1000, 1200 and 1800 Ipm. Many speed 
requirements can be satisfied by band, chain, train and matrix 
technologies. Expensive drum technology once dominated medium- 
speed line printers, but band technology is now dominant across 
most speed ranges. 


Systems, Inc., and Qume Corp. are said to be eyeing 
the low-end market. 

Demand for microcomputer printer flexibility has led 
Lear Siegler, Inc., Mannesmann-Tally Corp., Okidata 
Corp., General Electric Co., Facit, Inc., Integral Data 
Systems, Inc., Qantex, Santee Corp., Digital Equip- 
ment Corp. and others to introduce multi-mode print- 
ers that handle data-processing, draft-and near-letter- 
quality output. The new printers make two, three or 
even four passes per line of output and use print heads 
that contain nine, 14, 18 or more wires. 

Non-impact serial printer technologies are getting 
lots of attention at the patent office, but not much more 
than usual in the market. Thermal mechanisms remain 
popular in portable and military printers, and ink-jet 
mechanisms are gaining most popularity in color units 
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Serial printer speed distribution 


% of models available 


200 300 
Printing speed (cps) 


Data: Mini-Micro Systems 


400 500 = 600 


Serial-printer speeds span a 600-cps range to accommodate a 
wide variety of applications and price ranges. Solid-font daisy-wheel 
and thimble printers operate in the 15- to 70-cps range. Single-pass 
matrix printers operate between 30 and 300 cps, and multipass 
matrix printers print at many speeds, depending on resolution. 


Serial-printer prices reflect the fact that microcomputer systems are 
creating the vast majorty of new serial-printer demand. Versatile 
microprocessor-based matrix printers are plentiful at less than $1000, 
and many solid-font, letter-quality printers are now available for less 
than $2000. As always, serial-printer prices are inversely proportional 
to speed and resolution. 


that are better called graphics hard-copy devices than 
character printers. 

The impact line-printer market is dominated by band 
mechanisms, and the once-preeminent drum line print- 
er has essentially gone out of production. Band printers 
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Source: GML Corp. 


Serial-printer technology trends are toward matrix methods and 
away from solid fonts. Fully formed character printers generate 
letter-quality output but print at 75 cps or less. Matrix printers reach 
900 cps and generate near-letter-quality output at 50 to 150 cps. 
Thermal printing is losing popularity in serial printers but gaining 
interest in teleprinters. Electrostatic methods still suffer from low 
quality and high paper costs. Ink-jet printing is available in only a few 
expensive units but holds promise for the future. 


offer economies and font changeability that other 
impact line-printer technologies are hard pressed to 
match. Band-printer speeds range from 300 to 1500 
Ipm. The fastest impact line printers still use chain/ 
train technology to reach speeds of 2000 lpm or more. 

Magnetic, ion-deposition, electrographic and electro- 
photographie printers once threatened only high-end 
impact line-printer vendors, but prices for these very 
fast, inherently flexible machines are dropping quickly 
and forcing medium- and even low-speed (300-lpm) 
impact line-printer prices downward. A 300-lpm impact 
line printer can be had today at an OEM price of less 
than $6000. Impact line printers will share more of 
their minicomputer turf with non-impact units in the 
next few years, and future issues of the Peripherals 
Digest will include non-impact line printers. fal 
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Our new B-1000 helps keep the 
DP department ahead of a growing 
demand for printouts. It’s the fastest 
member of our reliable B Series family 
of band printers. 

Like the B-300 and B-600 models, it 
has Dataproducts’ patented Mark V 
hammer system at its very heart. 

The system is virtually friction-free. 
The result is a remarkable level of 
reliability. 


That reliability is proven, too. With 
over 30,000 units in the field, our B 
Series printers have become the 
industry standard for excellence. 
Fast and easy. 

The B-1000 was designed for high 
performance, printing up to 1,100 lpm 
with a 48 character set. It prints out 
1,000 lpm with 64 characters and 760 
Ipm with a 96 character set. 

All the B Series were designed with 


the operator in mind. The long lasting 
ribbon cartridges are easy to load. 
The bands can be changed in less than 
a minute. Sophisticated self diagnos- 
tics let the operator identify problems 
and often correct them without 
a service call. 
The quiet type. 

With fully sound-insulated cabinets, 
the printers operate at only 60 dBA— 
even less than the noise level of a 


cts B-1000 Band Printer, 


typewriter. These cabinets are available 
on the B-300 and B-600, standard 

on the B-1000. 

A name you can trust. 

Dataproducts is the world’s largest 
independent printer manufacturer. 
For 19 years, we’ve built printers for 
the biggest OEMs in the business, 
putting their names on our machines. 
These customers make sure our 
printers live up to some pretty tough 
standards. 

Now our B Series band printers 
are available with our name on them. 
Or with your name. 

We’re here to help. 

We have distributors and sales rep- 

resentatives throughout the world. 


We’d love to show you how our 
printers can improve your systems. 
Call for more information. Or write 
our Marketing Department at 6200 
Canoga Avenue, Woodland Hills, CA 
91365. Telephone: (213) 887-8451. 


European Marketing 
Headquarters: 
Egham, Surrey, 
England 

Tel: Egham 784-31161 
Telex: 298562 


Dataproducts 
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Dataproducts, B-300'and B-600 are registered trademarks of Dataproducts, Inc. 


THE PRINTSTATION 350. 
ITS BEAUTY IS MORE THAN SKIN DEEP 


‘THE MULTIFUNCTION PRINTER 


WITH UNMATCHED PAPER HANDLING CAPABILITY. 


If all you look at is the 
handsome, office-styled cover 
you'll miss the real beauty of its 
functionality, its revolutionary 
paper handling design and its list 
of standard features that even 
competitors’ “options” 

lists can’t match. 


Printstation 350 is 
truly the “‘one- 
: printer solution 
to the complete range of data 
processing, business processing, 
and word processing printing 
”» 


SEMI-AUTOMATIC 
PAPER HANDLING... 
FAN-FOLD, MULTI-PART 
FORMS, AND CUT SHEET 
loaded instantly and switched 
rapidly. In fact the Printstation 350 
can be loaded with cut sheets 
faster and easier than a typewriter. 


LETTER QUALITY 
PRINTING, a word processor’s 
dream...using multipass 


Centronics’ new 


technique for high resolution, high 
density characters. 
PIN-ADDRESSABLE 
GRAPHICS PLUS 
“NO-WASTE” 
DEMAND 
a emova 
deliver true business 
processing capabilities. 

HIGH SPEED “DRAFT” 
MODE with standard 200 CPS 
bi-directional logic-seeking feature 
for data processing operation. 

ECONOMY-MINDED, 
OPERATOR-ORIENTED 
SERVICE FEATURES. 
Self-diagnostics « 
are standard.So_ 
is the operator- \ 
replaceable 
printhead and 
the truly “clean 
hands” snap-in ribbon cartridge. 

FAMOUS CENTRONICS 
BACK-UP. 12 years and 400,000 
printers-worth of experience 
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backed up with a world-wide 
network of factory service locations. 
So don’t judge a printer by its 
cover especially when it’s one of the 
Printstation 350 
family. Because 
underneath 
there’s a unique 
collection of 
capabilities, 
mechanical 
architecture, and 
rovide a level of 


electronics that 
versatility we call PRINTSTATION 
PROCESSING. But if me is in 


the eye of the beholder, you should 

behold the Printstation 350 in 

operation. For more information 
or a demonstration, contact 


us today. 


CENTRONICS® 
PRIATSTATIONS 


Centronics Data Computer Corp., 
Hudson, New Hampshire 03051 
603-883-0111 
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Selecting 
a daisy-wheel printer 


ERIC C. HOPE, Diablo Systems, Inc. 


The OEM should look for a flexible printer with high-quality print 
from a vendor prepared to meet his needs 


Selecting a daisy-wheel printer involves evaluations 
that go far beyond a simple assessment of technological 
features. Today, a buyer must look not only at the 
printer, but also at some not-so-obvious acquisition 
costs. These factors are directly related to a printer 
company’s management capabilities and policies, its 
manufacturing strengths and numerous other organiza- 
tional structures that stand behind the printer but are 
not readily visible or frequently considered. After 
ensuring that a printer vendor can meet an OEM’s 
needs, the OEM can examine the printer’s print quality, 
flexibility and other features to make a decision. 

Printer purchasers who do not examine these 
vendor-related factors face the prospect of unanticipat- 
ed costs that can quickly outweigh any technological 
benefits or perceived price advantages that may have 
motivated the purchase. 


Inventory and product maturity 


In selecting a daisy-wheel printer that meets a set of 
technological or price/performance benchmarks, a 
buyer should look for a supplier that can manage its 
product inventory. These inventory-management capa- 
bilities should extend well beyond the warehousing of 
printers for small-volume shipments at regular inter- 
vals. 

Large manufacturers ship directly to system integra- 
tors in moderate volumes for arrival when required. 
This usually means the printer must be unpacked at the 
volume purchaser’s location, inspected, tested, re- 
packed and then reshipped as an add-on or as part of a 
total system. The cost of storing the printer, perform- 
ing the incoming quality assurance and reshipping can 
be enormous. As a result, large OEMs and other volume 
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A variety of print wheels are available for most daisy wheel 
printers, providing different fonts and character sets. Some 
manufacturers offer both plastic print wheels, for faster print 
speed, and metal print wheels, for longer print-wheel! life. 
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purchasers that look beyond the price tag look into 
inventory alternatives. 

Drop shipments are one such alternative, including 
not only direct shipments to a system integrator or to 
regional depot locations, but direct, in single or 
multiple volumes, to any end-user site in the country. 
Only printer manufacturers that can show a very high 
“installability” rate can offer drop shipments. Without 
an installability rate of 95 percent or more, many end 
users would receive many inoperative printers. 


Solid font serial printers 


Comparison of proportional and constant spacing shows propor- 
tional spacing fits narrower characters into narrower spaces, 
while constant spacing gives all letters a fixed character cell size. 
Many consider proportional spacing more readable. 


A large investment in computer systems at Diablo 
Systems, Inc., for example, for drop-shipment proce- 
dures has enabled the company to drop-ship any printer 
model in any quantity desired within 48 hours after 
receipt of order for approximately one-fourth the cost 
that a system manufacturer would pay to send one 
printer to an end user. A credible drop-ship inventory- 
management program can produce average per-printer 
savings of more than $100 in shipping costs alone. 

Next, the volume purchaser of printers should 
determine whether the manufacturer can confidently 


Inside view of Diablo printer shows head-positioning mechanism 
and placement of electronics. Operator panel at bottom right 
provides controls for form feed, line feed, pause and reset 
controls, status indicator and DIP switches. 
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A supplier’s inventory-management 
capabilities should extend well 
beyond the warehousing of printers 
for small-volume shipments. 


maintain on-time shipments. A company that plans to 
ship $30 million in low-cost microcomputer systems 
over the next 60 days can’t afford to delay those sales, 
even if the printer that is causing the delivery 
bottleneck is a technological breakthrough. The loss of 
those revenues over a 60-day period can be enormous 
with today’s high interest rates—as much as $1.8 
million, or hundreds of dollars per printer. The system 
supplier also faces the risk of losing market opportuni- 
ties, customers and market credibility if a printer 
causes delayed shipments. To guard against this 
problem, an OEM should ask to see the printer vendors’ 
manufacturing facilities, and examine build and ship 
statistics. 

A printer’s “newness” must also be considered. While 
anew product might offer better technology and higher 
quality components, it also presents new manufactur- 
ing challenges that take time to be resolved. Every new 
product follows a “truth curve” in its start-up phase. 
The truth curve shows that it can take several months 
for a new product to meet its intended reliability 
statistics. Lack of production maturity and design 
maturity, which are functions of cumulative shipments 
and manufacturing experience (the “learning curve”), 
often yield MTBF statistics different from design 
specifications. 

A new printer model should eventually achieve 
better reliability statistics than an earlier generation 
model, and many printer buyers are willing to trade 
temporary reliability shortfalls in return for state-of- 
the-art technology. The buyer should know, however, 
the printer’s maturity phase so that he can make the 
purchase knowing what reliability issues a new product 
may encounter that an older product has long since 
overcome. 

A reliability shortfall in a new or mature product, 
measured by MTTR, MTBF and duty-cycle specifications, 
can cause unexpected costs to the buyer. Ifa printer is 
expected to provide an MTBF of 2500 hours and the 
figure proves to be closer to 1000 hours, the purchaser 
should prepare for more frequent and more costly 
service expenses. 


Spares and the DIF factor 


An OEM should be careful not to overlook an 
opportunity for better profits over the lifetime of a 
printer from supplies and spares. The retail cost of 
supplies alone—averaging 0.05¢ to 0.008¢ per printed 
page—can exceed the purchase price of the printer 
itself. At typical industry margins of 40 to 50 percent, 
printer supplies provide an excellent source of major 
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Reset Ready Error 


Time is money. You have a 
computer system because you 
know that it saves you money by 
simplifying procedures and 
reducing time normally involved in 
your work. Time is an important 
resource which should not 
be wasted. You are 
wasting valuable time if 
you ever wait for your 
printer. 

No waiting. Now with 
Microfazer by Quadram 
there is no more waiting. 

Microfazers are inexpen- 
sive universal printer buf- 
fers which any computer 
user cannot afford to be without. 
Any computer—any printer 
(or plotter!) whether parallel or 
serial. Microfazer receives informa- 
tion from the computer at ultra 
high speeds causing the computer 
to think the printer is printing just 
as fast as the computer can send. 
Microfazer holds the information 
until your printer can handle it, and 
then sends it on. 


a 


TORPORATION 


More copies. Microfazer is 
equipped with a copy feature 
allowing additional copies of the 
buffered information—from one to 
as many as you want—with the 
mere press of a button. When you 


memory you need— 8K, 16K, 
32K, or 64K. One model even 

comes with up to 512K! You may 

use several Microfazers in series to 
create just what's right for you. 

Take data in from a serial computer 
and out to a parallel printer. 
Or in from a parallel com- 

» puter and out to a serial 
printer. Microfazer is just as 
flexible as you need it to 
be. 

Low price. Only $169 for 
8K of buffering, $189 (16K), 
$225 (32K) and $299 for a 
full 64K. Serial-to-Parallel, 
Parallel-to-Serial and 
Serial-to-Serial models have slightly 
higher prices. 


need your information repeated, 
for whatever reason, it’s always 
right there—inside Microfazer. 


Microfazer™ stack. Microfazer 
can be stacked with popular 
modems or other peripherals. 
Some models can plug directly 
onto the back of your printer. 
Install it in less than 60 seconds, 
and choose the amount of buffer 


QUADRAM 


CORPORATION 


4357 Park Drive/Norcross, Ga. 30093 
(404) 923-6666 
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IF YOU THINK A RELIABLE TELEPRINTER 


Imagine an MTBF of over 
4\% years. That’s the kind x 
of reliability you can ns ¥ 
from the Teletype” model _ 
43KSR, based on current field experience. 

Consider how that drives down the cost of 
ownership. And when you figure the 43's low main- 
tenance and operating costs, it becomes an even 
better value. 

More importantly, the 43 actually goes a long 
way toward improving system reliability instead of 
ong it, as is often expected with a mechanical 

evice. 

Reliability begins with features like LSI circuitry 
which requires fewer moving parts and greatly 


FAILS EVERY TWO YEARS, 


ELETYPE® MODEL 43. 


reduces wear; gold plating 
over nickel plating on all - 
electrical connections and 
sockets handling low volt- 
age; injection molding of many components for a 
precision fit; and custom pein a MOS chips. 

The 43's value is also highlighted by high quality 
features like our dot matrix printhead that 1s capable 
of delivering more than 200 million characters. You 
can choose among tractor, pin or friction feeds to suit 
your needs. And ergonomic features like tactile 
feedback keyboards improve value by enhancing 
operator performance. 

When you size up reliability, the value of our 
43 really shows up. 


TELETYPE: VALUE SETS US APART. 


ry qT * Teletype Corporation. 5555 Touhy Ave., Dept, 3223-B, Skokie, IL 60077. Tel. 1 800 323-1229. 
© “Teletype” is a registered trademark and service mark of Teletype Corporation. 
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new revenues. But superior supply revenues are 
possible only if the printer purchaser selects a manufac- 
turer that can support supply requirements with a full 
range of supplies that are available when needed. 

A buyer should consider whether a manufacturer 
provides just the essentials or a complete line of 
supplies. The user should not, for example, be forced to 
live with a limited number of print wheels and ribbon 
systems. 

When a manufacturer of printers also produces 
spares and supplies, the cost to the buyer for these 
materials is often reduced. When the OEM buys supplies 
and spares in volume from a printer manufacturer that 
in turn has to buy these products from other vendors, 
the buyer faces another series of markups. The printer 
buyer should also look for a supplier that can offer 
refurbished, lower cost spares that carry the same 
warranty and performance levels of new parts. These 
spares should be available by overnight mail, driving 
their price to the OEM even lower. A_ spares- 
refurbishment program for electromechanical printer 
mechanisms can reduce an OEM’s spares expenses by 40 
percent or more—above and beyond the volume 
discounts that should be available. Depending on a 
printer’s MTBF over a three-year period, a fully 
formed-character daisy-wheel printer printing at about 
40 cps can consume as much as $300 in spares—if all 
spares are purchased new. 

U.S. computer-system manufacturers derive a great- 
er percentage of overall revenue and profits from 
European sales. Recognizing the impact of currency 
exchanges and the regulatory and economic advantages 
of a European presence, many of these companies have 
established overseas manufacturing plants. The periph- 
erals industry has not followed this lead as strongly as it 
might, although the demand for European- 
manufactured printer peripherals has skyrocketed. 

There are at least two major reasons for a strong 
European peripheral-manufacturing source that should 
be taken into strong consideration when selecting 
printers. First, there’s the “DIF” factor, meaning duty, 
insurance and freight. The DIF cost for a standard 
computer-grade, daisy-wheel printer can be as much as 
$150. Secondly, with the cost of capital now at 20 to 22 
percent, long logistical product lead times are needed 
for high inventories to support product pipelines of 
more than 10,000 miles. 

By 1984, the only successful daisy-wheel printer 
companies in Europe will be those that manufacture 
there. Only in this way will they be able to offer short 
lead times, lower inventory requirements, products 
that match European requirements and methods for 
decreasing DIF-factor expenses and other EEC trade 
and duty barriers. 
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Print wheel comprises “‘petals"’ with raised letters. Drop-in print 
wheels are automatically rotated by the printer to the proper 
orientation when inserted. 


Print quality and flexibility 


While print quality may seem a subjective point, it is 
crucial (see “Evaluating print quality, p. 240). For a user 
of a minicomputer or microcomputer, the printer can be 
the most visible, most-often-handled part of the total 
system. Users will rate the best computer system 
poorly if its output devices generate lower than 
expected quality. 

The two most important aspects of print quality are 
the overall vertical and horizontal alignment and the 
registration of the printed characters. Deficiencies here 
are easy to spot. Misaligned characters leap off the 
page. Unevenly printed characters look as if they were 
printed on a typewriter with a worn ribbon. Improper 
shading in a daisy-wheel printer is usually the result of 
improperly distributed hammer energies and a mis- 
alignment or mispositioning of the daisy wheel. 

The printer should also be capable of proportional- 
spaced printing, meaning that it can place letters closer 
together or farther apart, depending on the width of 
characters. Descenders and ascenders should extend 
below and above the base line in a consistent, easily 
readable fashion. 

As systems become more capable and applications 
become more flexible, so do printers. Buying a 
single-purpose, inflexible printer can be a serious error 
leading to early system obsolescence. 

Given an end user’s demand for efficient, all-purpose 
systems and peripherals, a printer that can handle 
multiple chores is the best choice. An engineer at a 
multinational corporation, for example, may want a 
system to ‘help generate English and foreign-text 
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PERIPHERALS DIGEST systems are becoming multipurpose—most _ small- 
business microcomputer systems today spend 60 per- 
cent of their time performing word processing and 40 
percent performing data processing—printers must 
evolve to meet this all-purpose trend. 

If an OEM selects a daisy-wheel printer that can do 
little more than print one page at a time, one copy at a 
time, in two or three different fonts only and at a 
limited number of pitches, the OEM will have to buy and 
stock other printers to meet unique needs. On the other 


letters and memos, do spread-sheet analysis involving 
limited charts and graphs, complete and print multi- 
part forms and write reports with footnotes. The same 
system may be shared with the company’s legal 
department, requiring a printer with a variety of fonts 
and pitches as well as high-quality text. So, just as 


Print quality shouldn't be left to a 
subjective judgment by printer pur- 
chasers. There are specific standards 
of measurement, involving overall 
readability, general appearance, aes- 
thetics, character location control and 
character clarity. Knowing what to 
look for, helps OEMs understand why 
some printers receive better end-user 
acceptance. 


Relative character placement 


To remove some of the subjective- 
ness in text-quality evaluation, a 
seven-element scale evaluates a 
printer's ability to locate characters in 
the right places relative to other 
characters. The seven elements are: 

e Pitch: the measurement of 
horizontal character placement, usu- 
ally measured in %2-in. increments. 
Users who insert a 10-pitch wheel for 
certain applications, for example, 


want their characters to remain 
consistently at that pitch throughout 


an entire document. This is one of the 
most noticeable textual deficiencies 
when not carefully controlled. 

@ Point: the vertical measurement 
of a character from the capital/ 
ascender line to the lowest descender 
line. One point equals 0.011 in. When 
point control is missing, horizontal 
lines of print begin to roll awkwardly 
up and down like a roller coaster 


Cap and 
ascender line 


Waistline 


Baseline 


Descender line 


EVALUATING PRINT QUALITY 


across the page. Few print-quality 
factors can contribute as quickly to 
negative perceptions of text, and a 
casual observer can spot even a 
slight deviance. 

@ Capital and ascender line: the 
upper vertical point of a printed 
character that extends above the 
“waistline.” The cap and ascender 
line for capitals should not be above 
the top of lower-case letters with 
above-waistline stems, such as the 
lower case “b”. 

®@ Waistline: usually 60 percent of 
the distance from the baseline to the 
cap on the ascender line, represented 
by the upper vertical points of the 
round parts of a lower case “b,” “p,” 
“ce” and “e.” 

@ Baseline: the lower vertical point 
of a character that does not extend to 
the descender line. The upper-case 
characters “A,” “B” and “c” should all 
sit squarely on the baseline. 

@ Descender line: the lower 
vertical point for all characters that 
extend beyond the baseline. The 
lower-case characters “p,” “q’ and 
“y” all extend below the baseline to 
the descender line. 

e@ Proportional spacing: spacing 
used to enhance the aesthetics of a 
printed page through the balancing of 
black and white areas. Proportional 
spacing requires variable unit values 


Print placement evaluation guide indicates proper relative location of the different 


parts of each letter. 
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instead of a fixed pitch. Proportionally 
spaced words generally have charac- 
ters that run closer together. When 
text is not proportionally spaced, each 
character—whether it is wide, such as 
“w,” or thin, such as “‘i’’—fits within a 
consistent but sometimes awkwardly 
identical “cell” area, even if that cell is 
two or three times larger than 
necessary. In proportionally spaced 
text, cell widths vary, allowing an 

for example, to move closer to, say, a 
“t,” taking up only as much room as it 
needs to remain legible. Proportional- 
ly-spaced text is more readable. 


Individual character clarity 


The seven elements in the previous 
scale relate to a character's relation- 
ship to other characters or to the 
character's placement within an 
acceptable placement grid. Another 
set of quality factors relates specifical- 
ly to each character's own ‘“personali- 
ty,” or clarity. The six general tests for 
print quality clarity are: 

@ Dimension: the character should 
have the right size, depth and width. 

@ Density: the character should 
not be too dark or too light, nor vary in 
density from top to bottom. 

e Contrast: the character's black- 
ness should provide good readability. 

@ Distinctness: the character 
should be sharp and clear. Fuzzy 
printing can result from ink spreads 
and smears caused by uncontrolled 
impact or improper hammer energies. 

e@ Resolution relationships: the 
character's individual distinctness 
should be consistent with that of other 
characters at different distances and 
varying spatial frequencies. 

@ Uniformity: the image should be 
uniformly dense, without reflectability 
or graininess. 

Print quality may be in the eye of 
the beholder, but by examining output 
from a variety of printers on the basis 
of such predefined qualities as those 
outlined in these scales, an OEM can 
see textual faults that can soften 
system sales. 
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Anadex sitent/scrice printers. 


Quietly going about your business. 


Also standard are sophisticated communi- 
cations controls and protocols, flexible and 
easy-to-use Operator controls, quick-change 
continuous loop ribbon cartridge, and universal 


Now and then office noise ed 
levels can go sky-high. But with 
Silent/Scribe — our new family of 
matrix impact printers — you can raise‘ 


your printer expectations while signifi- 
cantly lowering your office noise level. 

How quiet is ‘‘silent’’? Silent/Scribe operates at 
less than 55 dBA, which means that in the average 
office you may have to look at it to determine 
whether it’s printing. 

And Silent/Scribe 
is as easy to buy as it 
is to live with. You 


SILENT/SCRIBE MODELS 


Standard 
Features 


Printing Speed | 10 150 150 120 120 200 


(Char.perSec) 12 180 18 — — 4120 can select a variety 
~~ Pe ie of printing speeds, 
a _ on ee fonts and line widths. 
coonietnint ll soo A ve. a = SOME Models pro- 


(Double Width) 
Dot Addressable 
Graphics (Dot/In.,H/V) 60/72 60/72 75/72 75/72 72/72 


vide both draft and 
enhanced quality 


Max. Line Width (in) 8.0 13.2 8.0 13.2 13.2 

Audible Alarm Opt. Opt. Opt. Opt. Yes copy. All models 
Out-of-Paper Sense Yes Yes Yes Yes Yes 

Ribbon, Continuous have superb dot- 
LoopCartridge(Yds) 30 30 30 30 30 ; 
Intertacing: addressable graphics 
Parallel Cent. Comp. Yes Yes Yes Yes Yes 

RS-232-C Serial Yes Yes Yes Yes Yes at no extra cost. 


interfaces that work with virtually any computer 
system. 

For full details on how Silent/Scribe can fit your 
application — quietly — contact Anadex today. You'll 
find the units attractively packaged, quality en- 
gineered, modestly priced, and available now. 


® A Quality Circle Member 


Anadex 


MADE IN 


FOR THE A 


7 


Copyright 1982 
Anadex, Inc 


DP-9000A 


Silent/Scribe. The Quiet Ones from Anadex. 


ANADEX, INC. © 9825 De Soto Avenue « Chatsworth, California 91311, U.S.A. «© Telephone: (213) 998-8010 ¢ TWX 910-494-2761 
U.S. Sales Offices: San Jose, CA (408) 247-3933 « Irvine, CA (714) 557-0457 ¢ Schiller Park, |L(312) 671-1717 ¢ Wakefield, MA (617) 245-9160 
Hauppauge, New York, Phone: (516) 435-0222 « Atlanta, Georgia, Phone: (404) 255-8006 * Austin, Texas, Phone: (512) 327-5250 
ANADEX, LTD. * Weaver House, Station Road * Hook, Basingstoke, Hants RG27 9JY, England « Tel: Hook (025672) 3401 © Telex: 858762 ANADEX G 
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PERIPHERALS DIGEST 


hand, a printer with accessory options such as sheet 
and forms handlers, firmware that offers word- or 
data-processing features and hundreds of fonts at 
numerous pitches puts the OEM in a position to increase 
system sales as applications become identified among 
special users or within large companies. 

Diablo, for example, can produce traditional 96- 
character daisy wheels for special applications within 
eight to 12 weeks. The company also offers a 400- 
character-plus, extended-character-set daisy wheel, 
holding as many as 192 fully formed characters from 
which additional alphanumerics can be constructed. 
With this type of daisy wheel, a user can do complex 
engineering or mathematical equations and then write 
a report about the equations in some 33 European 
languages without changing the print wheel. 


Buying a single-purpose, inflexible 
printer can be a serious error, leading 
to early system obsolescence. 


Daisy-wheel manufacturers have been working to 
improve the hardware, software and human interfaces 
between users and the daisy-wheel elements. Changing 
print wheels can be a time-consuming task, and often 
results in print-element damage. Cartridge and drop-in 
print wheels help simplify the chore. Diablo’s model 620 
drop-in plastic print wheels slip into a metal envelope in 
which they automatically position themselves and 
perform self-homing. The drop-in wheels contain encod- 
ed information detailing their font and pitch. This 
encoded information can be read by the host computer 
to ensure that a user hasn’t inserted the wrong print 
wheel, a common occurrence that can lead to ruined 
print wheels and unacceptable text or numeric output. 


Other features 


There are a number of features a system integrator 
can look for in a printer to keep competitive. These 
include interfaces, intelligence and regulatory stan- 
dards. 

It isn’t enough anymore for a printer to provide just 
one major industry interface. Printers should offer the 
major standards as well as the flexibility to interface to 
others. If not, the system integrator may have to stock 
several printers from several manufacturers. The 
system integrator should instead look for a printer 
that, through minor adaptation, can interface with 
practically any type of system. This way, as a system 
product evolves, the printer inventory can evolve with 
iv 

As the printer industry has grown, so have de facto 
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standards. Major manufacturers realize, therefore, 
that their printer business won’t survive on the basis of 
offering just a serial interface with everything. A 
parallel interface won’t meet everyone’s needs. The 
IEEE-488 interface alone isn’t enough. But the costs 
associated with offering every interface with every 
printer are enormous. Diablo’s all-purpose interface, 
for example, can automatically emulate any of three 
popular interfaces used most often with 8-bit microcom- 
puter systems, requiring nothing more than a cable to 
change an interface. 


With built-in standard buffers, 
intelligent printers can accept data 
transmission at off-peak periods, 
saving hundreds of dollars 

in line costs. 


All peripherals are gaining intelligence, and printers 
are no exception. Intelligence isn’t very difficult to add 
or expensive to offer, and it makes a major difference in 
a user’s perception of the printer. 

Intelligence makes the printer more application 
flexible, user friendly and capable. With built-in 
standard buffers, an intelligent printer can accept data 
transmission at off-peak periods, saving hundreds of 
dollars in line costs. They can also offer self-diagnos- 
tics, allowing the end user either to fix the printer 
himself, or tell a service representative in advance 
what is wrong with it. 

Firmware can hold special application programs for 
special tasks. Word-processing firmware can automati- 
cally off-load system functions such as text centering, 
proportional spacing, shadow printing, subscript and 
superscript generation, boldface printing and underlin- 
ing. This leaves more system power for other tasks. 

An OEM should make sure that a printer meets 
applicable regulatory standards. Without regulatory 
approvals, a system can be barred from a European 
country. Without FCC approvals, systems can’t be sold 
to consumers for home computing. A printer that 
doesn’t provide electrostatic discharge immunity can 
present a safety hazard or require maintenance calls. 
Printers should be built to accept standard accessories 
internally, rather than rely on outside “stunt” boxes for 
accessory attachments. 

A printer should have the flexibility to accept add-on 
cards or other features to maintain a competitive edge 
or to serve a customer niche. The supplier should be 
able to accommodate the OEM’s requests, especially if 
the OEM’s name is on the printer. be] 


Eric C. Hope is vice-president of marketing at Diablo Systems, 
Inc., Hayward, Calif. 


MINI-MICRO SYSTEMS/November 1982 


Pertect 
Perfe 


Let the world’s 


largest match your specs 
The perfect printer is the one that fits your specs 
exactly. And you can get it from Epson OEM. 
Epson is the largest manufacturer of printers and 
print mechanisms in the world. We have the 
highest engineer-to-staff ratio, so we can custom- 
build printers and mechanisms to your specs, using 
one of the renowned Epson printer and mechanism 
product lines as the foundation. We'll customize 
firmware, packaging and manuals all for a lower 
total cost than most standard units. 
You choose the options 
The best full-size printers you can 
buy start with Epson’s 80-column or 
136-column dot matrix printers. Then 
you choose the character fonts you 
need, the speed to meet your through- 
put requirements, the density of 
graphics resolution, friction and/or 
tractor feed and more. 


YOU'VE GOT A FRIEND 
IN THE PRINTER BUSINESS. 
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CIRCLE NO. 136 ON INQUIRY CARD 


printer. 


1. a 


Any printer you need 
: Epson OEM builds custom printers in 
sizes from 16 to 136 columns, including the world’s 
smallest thermal, and impact dot matrix printers. 
And since we’re the world’s largest, with an enor- 
mous engineering staff, we can quickly custom- 
design printers for almost any application for about 
the same price as many off-the-shelf units. And we 
can build a thousand, or a hundred-thousand, and 
deliver them... on time. 
Get a quote from the leader 
Call Epson OEM. Let us show you how we can 
take your specifications and give you the perfect 
printers for your applications. And a 
perfect fit. 


EPSON 


EPSON AMERICA, INC. 
OEM PRODUCTS 


3415 Kashiwa Street Torrance, CA 90505 
(213) 534-0360 
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SOLID FONT SERIAL PRINTERS 


Company Printing Printing Chars. Graphics Multi- Multi- Price Specify fonts 
Model method speed line (Y/N) color pass 
(cps) (YN) (Y/N) 


ANDERSON JACOBSON, INC. 

AJ 833 Daisywheel 45 132 158 N N N $3650 Interchangeable 

APPLE COMPUTER 

Letter Quality Daisywheel 40 Y N N $2195 Prestige Elite 12, Gothic 15, Courier, bold 
C. ITOH ELECTRONICS, INC. 

F10-40 Daisywheel 40 136 163 40 N N $1995 

F10-55 Daisywheel 55 136.163 “i Y N $2400 


COMPUTER INTERNATIONAL 


Daisywriter 1500 Daisywheel 16 80 264 ¥: N N $760 12 fonts, 15 languages 
(Q100) 

CONTROL DATA CORP. 

Certainty 410 Daisywhee! 55 132 N N N 2775, Q5 — many printwheels 


DATA TERMINALS & COMMUNICATIONS 


DTC-380Z Daisywheel 32 132198 N N N 1199 12 fonts, 15 languages 

DTC-383RO Daisywheel 40 132198 N N N 3295 more than 150 

DATAPRODUCTS CORP. 

DP-35 Daisywheel 35 132.196 ¥s Y N $1266 More than 100 plastic or metal print wheels 
(Q100) 

DP-55 Daisywheel 55 132/196 ¥. Y N $1426 More than 100 plastic or metal print wheels 
(Q100) 

DIABLO SYSTEMS, INC. 

620 Daisywheel 25 132/197 ¥ ; N N _ More than 200 wheels 

630 Daisywheel 40 132/197 b's N N -- 10, 12, 15 pitch: more than 200 wheels 

630 ECS Daisywheel 40 132,197 Y N _ More than 200 wheels 


DIGITAL EQUIPMENT CORP. 


LQPO2 Daisywheel 32 158 N N N $2800 Daisywheels 

FACIT/ DATAROYAL 

4560 Daisywheel 22 N N N $1395 Uses 105-, 122-character daisywheels 
4565 Daisywheel 40 136 N N N $1895 

HARRIS 

8730 Daisywhee 35 132 N N N 3790 96 ASCII 

8735 Daisywhee 35 132 N N N 4050 96 ASCII 

8750 Daisywhee 55 132 N N N 4690 96 ASCII 
HEWLETT-PACKARD CO. 

HP2601A Daisywhee 40 132/158 N N N $3950 Various 96-character daisywheels 
HP2602A Daisywhee 25 132 158 N N N _- Various 96-character printwheels 


IRWIN/OLIVETTIH, INC. 


DY250 Daisywheel 25 80 198 ¥ N N = 33 types 
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SOLID FONT SERIAL PRINTERS 


Company Printing Printing Chars./ 

Model method speed line 
(cps) 

DY211 Daisywheel 20 80/198 

DY311 Ml Daisywheel 32 80/225 


NEC INFORMATION SYSTEMS, INC. 


3510/15/20/25 Thimble 35 

7710/15/20 :25 Thimble 55 

OMEGA NORTHWEST, INC. 

Transtar 140 Daisywheel 40 132 158 
PRIMAGES, INC. 

Image | Daisywheel 45 

PRINTER SYSTEMS CORP. 

PSC-D50 Daisywheel 50 132/196 
PSC-N3500 Daisywheel 33 136/163 
PSC-N7700 Daisywheel rts, 136/163 
QUME CORP. 

Sprint 9/45 Daisywheel 45 132 
Sprint 9/55 Daisywheel 55 132 
Sprint 10/35 Daisywheel 35 132 
Sprint 11/40 Daisywheel 40 132 
Sprint 11/55 Daisywheel 55 132 
Sprint 11/45 Daisywheel 45 196 
Widetrack 

Sprint 11/55 Daisywheel BS 196 
Widetrack 

RADIO SHACK 

DWII Daisywheel 43 136/163 
DWP-410 Daisywheel 25 136/163 
RICOH 

1300 Daisywheel 30 163 
1600 Daisywheel 50 163 


SMITH CORONA 
TP-1 Daisywheel 12 105 
WANG LABORATORIES 


6581W Daisywheel 35 198 
6581WC Daisywheel 35 270 
DW-20 Daisywheel 20 198 
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Graphics 
(Y/N) 


Multi- 
color 
(Y/N) 


Zi 2 aa 2 Ce 


Multi- 
pass 
(Y/N) 


a_— FA ea 


Price 


$995 
(Q500) 


$1290 
(Q500) 


$3200 


$2300 


1695 


1650 


2572 
2100 
2925 


2250 
2630 
1695 
1776 
1990 


2695 


2815 


1995 


1495 


800 


1175 


895 


$6000 


$7000 


$2695 


Specify fonts 


33 types 


33 types 


More than 50 


More than 50 


many printwheels 


100-spoke daisywheels 


choice of more than 100 
choice of more than 100 


choice of more than 100 


more than 100 printwheels 
more than 100 printwheels 
more than 100 printwheels 
more than 100 printwheels 
more than 100 printwheels 


more than 100 printwheels 


more than 100 printwheels 


many 124-char. wheels 


many 124-char. wheels 


20 printwheels 


20 printwheels 


pica, regency, judicial, tempo 


10, 12, 15 pitch: proportional printwheels 
10, 12, 15 pitch; proportional printwheels 


10, 12, 15 pitch; proportional printwheels 
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A great pick 
from Hall-Mark 


Okidata’s Microline Series of high-quality personal and business applications. 

printers are setting quality standards for the For immediate shipment or information, call 
entire Industry. And, they’re off-the-shelf items Hall-Mark Electronics Corp: your systems and 
at Hall-Mark. The Microline Series features peripherals source for the 1980s. 


include program-selectable fonts; 6 and 8 lines 


per inch, continuous operation, full 96 character 
ASCII set, 64 graphic shapes. Microline Models OKI DATA 


80, 82A, 83A and 84 offer you versatility of 


NORTHEAST New England 800/257-7837 Cherry Hill 609/424-7300 Fairfield 201/575-4415 Philadelphia 215/355-7300 SOUTHEAST Atlanta 404/447-8000 Baltimore 301/796-9300 Ft 
Lauderdale 305/971-9280 Huntsville 205/837-8700 Orlando 305/855-4020 Raleigh 919/872-0712 Tampa/St. Petersburg 813/576-8691 MIDWEST Chicago 312/860-3800 Cleveland 216/473- 
2907 Columbus 614/891-4555 Milwaukee 414/761-3000 Minneapolis 612/854-3223 SOUTHWEST Austin 512/258-8848 Dallas 214/341-1147 Houston 713/781-6100 Kansas City 913/888- 
4747 St. Louis 314/291-5350 Tulsa 918/665-3200 WEST Denver 303/694-1662 Phoenix 602/243-6601 San Diego 714/268-1201 Sunnyvale/San Francisco 408/773-9990. Other Western States 


800/527-3272. © 1982 Hall-Mark Electronics Corp/5013 
HALE NAARK indie alae 


Hall-Mark Electronics Corp. — Dallas, Texas 
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PERIPHERALS DIGEST 


Selecting 
a serial matrix printer 


MARK TAKEUCHI, ROBERT COWAN and JACK HERMANSON, C. Itoh Electronics 


The right printer must fit the application, the system 
and the user’s expectations 


The quality of the hard copy coming out of a 
computer system is the direct result of the planning put 
into the system. Selecting the right combination of 
hardware, software and printer involves matching 
capabilities to requirements and expectations. 

Choosing the right printer requires a user to work in 
reverse, starting with determining what is to be 
printed; assembling a want-need list based on the 
printer’s technology, performance and price; and 
examining the computer system and its applications. 


Establishing priorities 


The first step in selecting a printer is to establish 
user priorities: the expected types of output required, 
essential features, desirable features and price. These 
considerations can be organized into a want-need list 
(p. 251). The list can be divided into three sections: 
features and price, printer technology and immediate 
and long-term requirements. 

Features include both software-directed capabilities 
and those provided by a printer’s design. Software 
features support data-processing, word-processing 
(near-letter-quality or letter-quality), graphics and 
business-forms-printing applications. A user should 
order these features according to both immediate and 
projected importance and, if possible, the anticipated 
percentage of total printer use each feature performs. 
The printer’s hardware design determines character 
spacing and line length, type of paper required, 
incremental printing, descenders/ascenders and, in 
more advanced printers, margin setting, underlining, 
proportional spacing and tabbing. 

Most dot-matrix printers support some graphics. 
But the term “graphics capabilities” leaves unclear 
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C. Itoh 1550 dot-matrix printer has the low profile typical of current 
products. Forms control and LED display are easily accessible on the 
front panel. 


C. Itoh printer houses components found in most matrix printers. 


such parameters as resolution and dot density, paper 
type and the number of copies possible. In addition, 
graphics applications such as line/bar charts, maps and 
designs must be defined. 
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PERIPHERALS DIGEST 15 to 20 percent of a microcomputer system’s price for a 
printer. However, a user should not let this guideline 
limit the printer budget, and should consider future as 
well as current applications, adding 5 to 10 percent for 

Printer price is related not only to a printer’s these future uses. Thus, a $3000 to $5000 total budget 
capabilities but to its technology. It is common to spend for a personal computer or small-business microcom- 


1.DOT MATRIX PRINTER 
2.PRINT SPEED 12@ CPS, 623 LPM (LOGICAL SEEKING) 
3.DOT CONFIGURATION (¢1)2CHARACTERS Che 
(WX HD ¢2) CHARACTER GEN. GRAPHIC 8x 8 
€3)DOT GRAPHIC 128@ X 8 (MAX/LINE) 
»CHARACTER SIZE & FONT 
PICA (16 CPI) THE QUICK BROWN FOX JUMPS OVER A LAZY DOG. 
PICA <CEXxXPANDED S cri. 
ELITE ¢12 CPI) THE QUICK BROWN FOX JUMPS OVER A LAZY DOG. 
ELITE «cEXPANDED <¢« CPI 3 
PROPORTIONAL (PROP. SPACE) THE QUICK BROWN FOX JUMPS OVER A LAZY DOG. 
PROPORTIONAL (&XPANDED) 
CONDENSE (17 CPI) THE QUICK BROWN FOX JUMPS OVER A LAZY DOG. 
CONDENSE ‘EXPANDED 8.5 CPI) 
EACH CHA. FRASCTER CHANGEABLE within Orve LINE 


e 
2 
c 
= 
2 
g 
£ 
= 


» CHARACTERS 
(1) ALPHA-NUMERICS 
U"RSYR/ C)#+,-—./8123456789: 5 <=>? 
@ABCDEFGHI JKLMNOPQRSTUVWXYZ[\1]*_*‘abcdefghijkKIimnopaqrstuywxyzti 3” 
€2) JAPANESE HIRAGANA OR GREEK 
KEY SESNOLKAH VEOH POTUOXYWATEIANTA® tLe rte? (Xs Go MKOLZSSAEE7Z ESD t+ ¥/ 
€3)> JAPANESE KATAKANA 
oN PPA DIAPABSY—PAOLANEPIIVYALVIFV FHF IRE JNO PAMMPEGAEPABPVNL APY” * 
€4) CHARACTER GENERATOR GRAPHIC 
a —hU | eee oe —P Sf)! eva Ce 
6.UNDERSCORE 
THE M851@A DOT MATRIX PRINTER CAN ADD UNDERSCORE. 
7.EMPHASIZED PRINTING 
THE M851@A DOT MATRIX PRINTER CAN EMPHASIZE CHARACTERS. 
8.HOLIZONTAL TABULATION 
PROGRAMMABLE (MAX 16 POSITIONS) 
9, VERTICAL TABULATION 
PROGRAMMABLE (EACH LINE SETTABLE / MAX 6 CHANNELS) 
1@.REVERSE LINEFEED AVAILABLE 
11 .VARIABLE LINE SPACING 
€1) ae INCH ¢2) 1/8 INCH (¢3) n/7144 INCH 
1/194 2/7144 3/144 4/144 
1/6 54144 167144 25/144 


176 
ETC.. 
176 


LAS 
12.LEFT MARGIN PROGRAMMABLE 
13. INCREMENTAL MQDE 
PRINT AVAILABLE 
14.DO0T GRAPHICS 


C. Itoh & Co., Ltd. 


Print sample from C. Itoh M8510A matrix printer shows different type styles, type formats and graphics capabilities possible with many 
matrix printers. 
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The verdict is in: Our 132 Column 
Durawriter™ Printer wins hands 
down, compared to the com- 
petiton. 

It’s super quiet at < 60dbA. 
And it’s fully featured, with an 
extra-rugged design for longer 
life and optimum performance. 

Accessible, single motherboard 
design plus our exclusive pre- 
calibrated printhead makes the 
Durawriter easiest to service. 

But don’t take our word for 
it Ask for a demonstration and 
judge the evidence for yourself. 


Hi-G Co., Inc. 

Printer Products 

580 Spring Street 
Windsor Locks, CT 06096 
(203) 623-3363 


BORN TO RUN. 


Judge Hi-G by 
b the company it keeps. 


TS 


MEDIUM SPEED IMPACT DOT MATRIX 
° 132 COLUMN R.O. PRINTERS 


~ Manu- Print Matrix Dot 
facturers Speed| Character Graphic 
* Model No. CPS Buffer D.P.I. . 
Texas 72 x60 
< Instruments | $1895.00 9x7 72dbA | Optional a 
810 $600.00 


%, DataSouth 


DS-180 2,000 |68dbA| 75 x72 ® 


“ DataRoyal 
50000 


$1695.00 


3 9x7 


Okidata 


mL-g4 | $1495.00 


NOTE: Chart based on manufacturer's information available as of October 1, 1982 
*Optional @ extra cost 


VISIT US AT BOOTH #3351 AT COMDEX 
IN LAS VEGAS, NOV. 29 - Dec. 2, 1982 
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INFOSCRIBE 1000 


Next Generation Printer. 
Here Today. 


Infoscribe 1000 is a matrix printer with truly advanced design. Whether your com- 
puter is a micro, a mini, a distributed processing network, or a big number cruncher, 
Infoscribe 1000 will make your system work harder, look better. Standard with every 


printer you get: 
= Extremely quiet operation 
(below 54 dBA) 
= Versatile, dot addressable graphics 
# 200 characters per second 
= Up to 16-inch wide paper (136 columns) 


= Correspondence quality characters 
(100 cps) 


# Full screen buffer (3.5K) 


= One user-programmable and one firm- 
ware character set (expandable to two) 


# Expanded or compressed characters 


# Subscripts, superscripts, underlining, 
true descenders 


# Bidirectional logic seeking 


Get the whole story on Infoscribe 1000 today. Contact one of our distributors: 


U.S. Distributor/Representatives 


AK, WA, OR, MT, ID (206) 746-7970; CA, HI (714) 964-4722 or 
408) 246-6260; CO, UT, WY (303) 371-4140 or (801) 292-8145; 
ND, SD, MN (612) 922-7011; NE, KS, W.IA, MO, So. IL 

(913) 631-0300, (515) 255-1148, or (314) 569-1060; WI, E. IA, IN, 
No. IL (414) 351-6123 or (312) 298-4830; TX, OK, LA, AR 

214) 661-9633, (713) 681-0200, (512) 344-8067, (512) 454-3579, or 
918) 622-8740; NC, SC, TN, MS, AL, GA, FL (919) 824-2196, 
205) 882-0689, (404) 451-2293 or (800) 241-8707, 

305) 746-2996, or (305) 851-5710; MI, OH, KY, WY, W. PA 

(313) 474-7320, (513) 426-5551, (216) 261-5440, or (412) 487-3801; 
N. NJ, Metropolitan NY (516) 487-0690; DC, VA, MD 


(301) 424-1416; MA, RI, ME, CT, NH, VT (617) 729-5770, 
(413) 737-6624, (203) 624-7800, or (203) 659-3174 


International Distributors 


Australia (02) 2122833; Belgium (091) 252288; Denmark 

(02) 450300; France (01) 3343020; Germany, Frankfurt 

(0611) 392033 or Munich (089) 366033; Israel (03) 483211; 
Norway (02) 259150; Panama (45) 3152; Sweden (0764) 31580 
or (08) 690135; Switzerland (01) 8331950; Tahiti 25447; 
Taiwan (02) 77313029; United Kingdom Cwmbran (06333) 
69162 or London (01) 9037771 


INFOSCRIBE. 


2720 S. Croddy Way, Santa Ana, CA 92704 ® Telephone (714) 641-8595, Telex 692422 
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PERIPHERALS DIGEST 


puter system might indicate a printer investment of 
approximately $600 to $1250. 

Even microsystem users that have decided on 
dot-matrix technology should become familiar with 
alternate technologies, such as daisy wheel, thermal 
and ink jet. 

Daisy-wheel technology combines excellent word- 


It is common to spend 15 to 20 
percent of a microcomputer system's 
price for a printer. 


processing capabilities with low-speed printing and 
cumbersome or nonexistent graphics capabilities. Ther- 
mal printers, while quieter, require specially treated 


Printer want-need list 


This list can help users identify printer features that should be considered before selecting a printer. 


1. COST 
Printer: $ __ narra © Meanaee S70 


SST Rt eb 


Percentage of printer cost to 
total system cost: 


Il. TECHNOLOGY: (daisy wheel, serial or line-impact matrix, thermal or ink jet) _ 


II, APPLICATION Immediate 


need 
1. Word processing 
Correspondence 
NLQ 
LQ 
2. Graphics 
Dot-addressable graphics 
Line/bar charts 
Pictures/maps 
3. Forms 
Pre-printed 
Original 
Multi-part forms 
Number 
4. Data processing/assembly 


IV. FEATURES 
. Speed (cps): 
. Resolution: 
. Paper width: 
Variable: 
Maximum: 
. Print line: 
. Paper feed: 
Pressure: 
Tractor: 
Bidirectional: 
. Interchangeable fonts 
Pica (10 cpi) 
Elite (12 cpi) 
Proportional spacing 
Mixed-font/same-print line 
. Double-width printing 
. Compressed printing 
. Forms compatibility 
. True ascenders/descenders 
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____ % (typically 20-25% of system cost) 


% of use Long-term % of use 


need 
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PERIPHERALS DIGEST 


paper, resulting in increased paper costs. Ink-jet 
printers also print matrix characters, but are generally 
more expensive than impact matrix and daisy-wheel 
devices. 

Technologies differ in flexibility, speed and resolu- 
tion. Line matrix technology, for example, generally 
offers higher speeds than does serial matrix technolo- 
gy. This line-printer advantage is offset by the 
significantly higher price of line matrix technology, 
especially when compared to the cost of microcomputer 
systems. Typical microcomputer user requirements call 
for a well-balanced proportion of speed and resolution. 
Within these technology guidelines, serial matrix 
printers offer speeds higher than 100 eps, with a lower 
resolution for data-processing operations and, at lower 
speeds, increased dot densities for better resolution. 
This increased resolution can be accomplished by a 
multipass print mode or by using a head with multiple 
stacks of wires. 


Many printer suppliers provide a 
choice of protocols and options 
through DIP switches or 

similar devices. 


A user should choose a printer with both short- and 
long-term goals in mind. For example, a_printer’s 
primary use may initially be for word processing of 
internal memos, with only limited graphics applica- 
tions. But the graphics/word-processing mix might 
change, and a substantial number of bar and pie charts 
may become a requirement. 


System compatibility and applications 


After priorities have been established and alterna- 
tive technologies have been explored, a prospective 
purchaser should look at a system’s environment, 
focusing on software support and printer/system inter- 
facing. 

Interfacing should never be taken for granted. Most 
systems specify printer interfaces, limiting a user’s 
choice of printer. Likewise, some printers offer only 
one or two interfaces, and are compatible with only a 
limited number of systems. 

The most common microcomputer interface specifica- 
tions are the 8-bit parallel (Centronics-compatible) and 
RS232C (bit serial) standards. Protocol elements such as 
X-ON/X-OFF, ETX/ACK and DC1/DC3 are often included. 
Many printer suppliers include a choice of protocols and 
options through the use of DIP switches or similar 
devices. If the desired printer and the user’s system 
don’t support a common interface, it must be deter- 
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mined whether a custom interface is worth its develop- 
ment costs. 


Printers and application mix 


Every printer is designed to fit categories of 
end-user wants and needs. Printers that are otherwise 
similar might differ in dot densities or graphic capabili- 
ties. A user must decide whether each feature is worth 
an additional price. 

For example, in microcomputer applications, an 
80-column width and an 8-in. print line are typically 
sufficient. But in more sophisticated applications re- 
quiring tabular printout on 15-in.-wide paper, print- 
line width would be higher on the want-need list. 

Also high on most users’ want-need lists are paper- 
feed capabilities. Tractor or pin feed permits the use of 
punched paper for correct alignment. With a rear- 
mounted tractor, printing can be accomplished close to 
the paper tear-off, an important feature for paper 
saving and forms control. A front-mounted tractor, 
while not as versatile as the rear tractor, is more 
common and easier to adapt to an installed printer. A 
pressure-feed mechanism allows the use of any paper, a 
requirement for many business-correspondence appli- 
cations, but one that can lead to alignment difficulties. 
Some printers provide switch-selectable pressure- and 
tractor-feed mechanisms. 

The introduction of a new printer finds greater 
success if both supplier and OEM are aware of future 
user needs and evolving applications. Users ultimately 
force suppliers, OEMs and others in the supply chain to 
respond to user needs. The most responsive OEMs lead 
the market. 

Users currently demand graphics, high-quality print- 
ing, maintenance-free operation and excellent docu- 
mentation. OEMs and suppliers have accurately reacted 
to these demands, with worldwide monthly shipments 
of printers approaching 100,000 units. a 


Mark Takeuchi is president, Robert Cowan is vice president 
and Jack Hermanson is regional sales manager at C. Itoh 
Electronics, Los Angeles. 


NEXT MONTH IN MMS 

The December feature package consists of feature 
articles of the various technologies significant to 
Mini-Micro Systems’ unique readership of value- 
adding integrators and resellers. 
Topics will cover: 

* voice synthesis and recognition. 

* computer graphics 

* the automated factory 

* the electronic office 

* semiconductor memory 
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CIRCLE NO. 141 ON INQUIRY CARD -———> 


TIME-PROVEN 
PERFORMANCE 


While new printers with impressive specifications are introduced on an almost daily basis, only 
time will tell the true quality of the product. Over the past 2 years our customers have continued 
to buy the DS 180 printer, not only because of its impressive performance and competitive price, 
but also because of our outstanding track record for product reliability and customer support. 


We have continually improved on the performance of the DS180 by incorporating such 
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character 
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable 
tractor feed and over 40 other programmable features, make the DS180 one of the most versa- 
tile matrix printers available today. 


Before you select your next printer, why not take a look at a time-proven performer—the 
Datasouth DS180. 


The DS180 printer is available nationwide through our network of sales/service distributors. 


datasouw computer corporation 


P.O. Box 240947 e Charlotte, NC 28224 e 704/523-8500 
Telex: 6843018 DASOU UW 


MATRIX SERIAL PRINTERS 


Company Printing Printing Chars.’ Graphics Multi- Multi- Unit Specify fonts 
Model method speed line (Y/N) color pass price 
(cps) (Y/N) (Y/N) ($) 
ADDMASTER CORP. 
171 7 x 7 impact 150 20 N N N 299 
181 7 x 7 impact 150 40 N N N 399 
ALPHACOM, INC. 
Alphacom 20 thermal 36 20 Y 175 ASCII 
Alphacom 40 thermal 160 40 Y 295 ASCII 
Alphacom 42 thermal 80 40 Y, 220 ASCII 
AMPEREX ELECTRONICS CORP. 
GP300 9x 9 impact 300 132 ¥ N N 3165 Standard Data, Gothic, others 
ANACOM 
150 9 x 9 impact 150 80/136 N N N 1495 alternate available 
150Z 9 x 12 impact 150 85/132 ¥ N Y 1895 ASCIl, graphics, italics, download aisle 
160 9 x 9 impact 150 80/136 N N N 1750 
160Z 9x 12 impact 150 85/132 se N Y 2150 English, graphics, italics, downloadable 
ANADEX, INC. 
DP-9000A 9 x 9 impact 200 80/106 Y N N 1625 10, 12, 13.3 cpi 
DP-9001A 11 x 9 impact 200 80/133 Me N N 1625 10, 12.5, 15, 16.7 cpi 
DP-9500A 9 x 9 impact 200 132/176 Y N N 1725 10, 12, 13.3 cpi 
DP-9501A 11 x 9 impact 200 132/220 ¥ N N 1650 10, 12.5, 15, 16.7 cpi 
DP-9620A 13 x 9 impact 200 132/220 Y N N 1845 10 cpi DP; 10, 12, 16.7 cpi NLQ 
DP-9625A 18 x N impact 200 132/220 ¥ N ¥ 1945 10, 12, 16.7 cpi NLQ; 10 cpi DP 
WP-6000 18 x N impact 330 132/220 Y N N 3250 10, 12 pitch Serifa, Helvetica, scientific 
ANDERSON JACOBSON, INC. 
AJ 650 7x 9 impact 180 80/132 N N ve 3400 ASCII, APL 
AJ 862 5 x 9 impact 180 132/225 ¥ N Y 2995 ASCIl, APL, graphics, international 
APPLE COMPUTER 
Dot Matrix 7 x 9 impact 120 Y N Y 695 Pica 10, Elite 12, condensed, proportional 
Silentype 5x 7 thermal 40 ¥ N ¥i 350 Open Gothic 
AXIOM CORP. 
EX401 5 x 8 electrosensitive 192 64 N N N 549-599 ASCII, graphics 
ExX420 11 x 20 electrosensitive 192 64/80 ¥; N N 849 ASCII, graphics 
EX855 electrosensitive ¥ N N 2995 
EX1601 5 x 8 electrosensitive 240 80 N N N 699 ASCIl, graphics 
EX1620 11 x 20 electrosensitive 960 80/160 ¥ N N 999 ASCIl, graphics 
EX1650 electrosensitive Y N N 1595 
GP100 5 x 7 impact 30 80 Y N N 389 ASCIl, international, graphics 
IMP4 7 x 9 impact 100 80 ¥ N Y 749 14x 18, ASCIl, international, graphics 
BURROUGHS CORP. Did not respond; see directory for address 
C. ITOH ELECTRONICS, INC. 
1550 9 x 7 impact 120 80 Y N N 995 ASCII 96, JIS 160, CG graphics 64, others 
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Company Printing 


Model method 
8510A 9 x 9 impact 
8600 7 x 9 impact 
CANON USA 
CAPITOL CIRCUITS 
100 7 x 5 impact 
100T 7 x 5 impact 
270 7 x 5 impact 
$400 
S400T 


Printing Chars.’ 
speed 
(cps) 


120 


180 


65 
65 
65 
150 


150 


CENTRONICS DATA COMPUTER CORP. 


122 impact 

150 9x 7 impact 

152 9x 7 impact 

189 9 x 7 impact 

351 7 x 9 impact 

352 7 x 8 impact 

353 7 x 9 impact 
COMPRINT 

912S 9 x 12 electrosensitive 
912GP 9 x 12 electrosensitive 
912P 9x 12 electrosensitive 


COMPUTER TRANSCEIVER SYSTEMS, INC. 


420 RO 7 x 5 impact 
P200 7 x 5 thermal 
DATA GENERAL CORP. 

4350 series 7x7 impact 
4422 9 x 9 impact 
6193 7x 9 impact 
DATA IMPACT PRINTERS 

84G 7 x 7 impact 
DIP 81 7 x 7 impact 
DIP 81A 7 x 7 impact 
DIP 92 7 x 9 impact 


DATA MACHINES INTERNATIONAL 


DMI40 5 x7 impact 


120 


150 


225 


80 


120 


340 
150 


180 


100 


100 


100 


100 


80 


DATA TERMINALS & COMMUNICATIONS 


DATAPRODUCTS CORP. 

M-100 14 x 9 impact 
M-120 7 x 7 impact 
M-200 7 x 7 impact 


DATASOUTH COMPUTER CORP. 


DS180 9 x 7 impact 
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140 


180 


340 


180 


80 


27 
27 
27 
40 


40 


132 
80 
132 
80 
132 
132 


132 


80 


80 


80 


140 


136 


132 


136 


132, 220 


132 


40 


132 


132 


132 


132 


Graphics Multi- Multi- Unit Specify fonts 


(Y/N) 


a — oe se 


color 
(Y/N) 


N 


as 


Pe ra 


2 i — ee fee = 


2 a - a 


pass price 

(Y/N) ($) 
N 795 ASCII, Swedish, UK, Japanese, graphics 
N 1500 ASCII, Katakana, Greek, special, graphic 


Did not respond; see directory for address 


N 450 reverse normal, elongated 

N 650 reverse normal, elongated 

N 650 reverse normal, elongated 

N 770 reverse normal, elongated 

N 770 reverse normal, elongated 

N 995 switch-selectable 

N 

N 

N 

Y 2195 96 ASCIl, 7 international sets 
N 1795 96 ASCII, 7 international sets 
Y 2495 96 ASCII, 7 international sets 
N 495 96 ASCII 

N 495 96 ASCII 

N 495 96 ASCII 

N 795 14 print sizes 

N 9x 11 dot characters, custom fonts 
N 6450 ASCIl, international 

N 2290 ASCII 

N 4050 ASCIl, international 

Y 795 10, 12, 16.5, 5, 6, 8.25 cpi 

Y 449 10, 5 cpi 

Y 499 10, 12, 16.5, 5, 6, 8.5 cpi 

Y 695 10, 12, 16.5, 5, 6, 8.25 cpi 

Y 250 


Did not respond; see directory for address 


N 1925, Q100 user-programmable fonts, pitches 
N 1685, Q100 wide selection 
N 1925, Q100 wide selection 


N USASCII. 7 foreign 
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Company Printing Printing Chars.’ Graphics Multi- Multi- Unit Specify fonts 


Model method speed line (Y/N) color pass price 
(cps) (Y/N) (Y/N) (S$) 
DATEL-INTERSIL 
APP-20A1 5x7 thermal 66 20 N N N 625 96 ASCII 
APP-20A21 5x7 thermal 66 20 N N N 725 96 ASCII 
APP-20A3 5 x7 thermal 66 20 N N N 745 96 ASCII 
APP-48A1 5x7 thermal 72 48 N N N 945 96 ASCII, others 
APP-48A2 5x 7 thermal 72 48 N N N 1040 96 ASCII, others 
APP-48A3 5x7 thermal 72 48 N N N 985 96 ASCII, others 
DPP-Q7 thermal 240 6 N N N 549 0-9 decimal, 0-F hexadecimal 
DECISION DATA COMPUTER CORP. 
6541-02 7 x 5 impact 150 132 N N N 4195 96 characters standard, foreign optional 
6541-05 9x 5 impact 150 132 N N N 5314 96 characters standard, foreign optional 
6541-07 9 x 5 impact 150 132 N N N 4463 96 characters standard, foreign optional 
DI/AN CONTROLS, INC. Did not respond; see directory for address 
DIGITAL EQUIPMENT CORP. 
LA12 9x 9 impact 150 132 v N N 1995 
LA120 7x7 impact 180 216 N N N 2750 
LA34/38 9 x 7 impact 30 216 ¥. N N 1270 
LA50 7x9 impact 100 132 Y N N 850 2 selectable 
Letterprinter 100 9 x 9 impact 240 216 Y N v 2860 Courier and Orator standard, foreign 
EATON CORP. 
7000 + impact 50 40 N N N 455 single-, double-width 
ENVISION 
420 18 x 36 impact 300 258 Y Y ¥ 3950 italics, bold, Orator, foreign 
EPSON AMERICA, INC. 
Custom Matrix Printer 9 x 9 impact 160 40/233 Y N Y various 
MX-100 9 x 9 impact 80 40/233 Y N ¥ various 
MX-80 9x 9 impact 80 40/233 ¥: N sf various 
EXTEL CORP. 
AH-IIRV 5 x 7 impact 30 80 N N N 2080 64 Baudot, 64, 96, 128 ASCII 
AL 5 x 7 impact 30 80 N N N 1310 64 Baudot, 64, 96, 128 ASCII 
FACIT/DATAROYAL 
4510 9 x 15 impact 100 40/80 ¥. N N 695 multiple, 8 foreign 
4542 9 x 9 impact 250 150 NX; ¥ N 4125 proportional 
4544 9 x 9 impact 250 150 Y ¥ N 
4570 9 x 9 impact 250 N ‘% 3995 8 selectable 
IPS 5000 9 x 9 impact 125 80/136 N N N 1110 96 ASCII 
IPS 5000A 9 x 9 impact 150 80/136 N N N 1160 96 ASCII 
IPS 5000C 9 x 9 impact 165 80/136 Y N N 1595 7 selectable 
IPS 5000V 9 x 9 impact 165 80/136 % N Y 2095 bar codes, selectable fonts 
FLORIDA DATA CORP. 
OSP 120 16 x 36 impact 600 225 N N ¥ 3900 OCR-A, -B, 10, 12, 15, 17 pitch 
OSP 130 24 x 36 impact 600 225 Y N Y 4100 OCR-A, -B, 10, 12, 15, 17 pitch, proportional 
OSP 140 24 x 36 impact 600 225 ¥ Y: Y 5100 OCR-A, -B, 10, 12, 15, 17 pitch, proportional 
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Company Printing 
Model method 
GENERAL ELECTRIC 

GE3181 9 x 9 impact 
GE200 Document 7 x 9 impact 
Handle 

GE200 Forms Access 7 x 9 impact 
GE200 Line Printer 7x9 impact 
GE200 Split Platen 7 x 9 impact 
GE200KSR 7 x 9 impact 
GE200RO 7x9 impact 
GE2030KSR 9 x 7 impact 
GE2030RO 9 x 7 impact 
GE2120KSE 9 x 7 impact 
GE3180 9 x 9 impact 
GE3184 9 x 18 impact 
GE3185 9 x 18 impact 
GE3240 9 x 9 impact 
GE3244 9 x 18 impact 
GE3400 9 x 9 impact 
GE3404 9 x 18 impact 


GULTON INDUSTRIES, INC. 


GAP-132M 5x7 thermal 
Microplot 44 thermal 
Microplot 80 thermal 
HARRIS CORP. 

4415 9 x 9 impact 
HEATH CO. 

2-25 

HEWLETT-PACKARD Co. 
HP2631B 7 x 9 impact 
HP2631G 7 x 9 impact 
HP2671A 9 x 15 impact 
HP2671G 9 x 15 impact 
HP2673A 9 x 15 impact 
HIL-G 

9/80 PS 9 x 9 impact 
9/80 PSF 9 x 9 impact 
9/132:PS 9 x 9 impact 
HONEYWELL, INC. 

PRU1005 7 x 7 impact 
PRU7060'7061 9x 7 impact 
PRU7065 7066 9 x 7 impact 
PRU7070/7081 9 x 7 impact 
PRU7075 7076 9 x 9 impact 


IBM CORP. 
MINI-MICRO SYSTEMS November 1982 


Printing Chars. 


speed 
(cps) 


300 


300 


300 
400 
400 
520 


500 


44 


165 


150 


180 
180 
120 
120 


120 


150 
75 


150 


120 
100 
100 
100 


100 


line 


80 


132 
132 
136 
136 
806 
136 
136 
136 


136 


22 


132 


56-227 


56-227 


80/132 


80/132 


40-132 


80 


132 


Graphics Multi- Multi- 


(Y/N) 


a <  - fo 2 fe 2 


a ~< 


<< 


a < io 


color 
(Y/N) 


iP fra 


< 


_— lia 


Unit 
pass price 
(YN) (S) 

N 1930 
N 5752 
N 2705 
N 2465 
N 3895 
N 2350 
N 2350 
N 1250 
N 1175 
N 2195 
N 1990 
% 2360 
¥ 2300 
N 2340 
Y 2844 
N 2630 
¥ 3085 

345 

1090 

1945 

N 3950 
N 1595 
N 3900 
N 4900 
N 1195 
N 1495 
N 2195 
N 995 
N 1295 
N 1395 
N 3390 
N 1195 
N 1495 
N 1195 
N 1495 


Specify fonts 


16 foreign, compressed, expanded, prog 


ASCII 


ASCIl, foreign 

ASCII, foreign 

ASCIl, foreign 

ASCII, foreign 

ASCIl, foreign 

ASCII, foreign 

ASCIl, foreign 

ASCII, foreign 

compressed, expanded, 16 foreign, prog. 
16 foreign, condensed, expanded. prog 
16 foreign, expanded, compressed, prog. 
16 foreign, compressed, expanded, prog 
16 foreign, compressed, expanded, prog. 
16 foreign, condensed, expanded, prog 


16 foreign. expanded, condensed, prog. 


6x8,7x9 
ASCII 
ASCII 


96 ASCII 


128 ASCII, 8 ISO languages 


128 ASCII, 8 ISO languages, line drawing 


ASCII 
ASCII 


ASCII 


double-height. -width 
double-height, -width 
double-height. -width 


double-height. -width 


Did not respond; see directory for address 
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Company Printing 
Model method 
INFOSCRIBE, INC. 

500 9x 9 impact 
1000 7 x 9 impact 
INTEGRAL DATA SYSTEMS 
Prism 80 18 x 9 impact 
Prism 132 18 x 9 impact 


Microprism 480 18 x 9 impact 


Printing Chars. 


speed 
(cps) 


110 


INTERNATIONAL MICROTRONICS CORP. 


IRWIN/OLIVETTI, INC. 


TH 240 x 5 impact 
LEAR SIEGLER, INC. 

310 9 x 7 impact 
Versaprint 9 x 12 impact 


LEADING EDGE PRODUCTS 


1550 9 x 7 impact 
8510A 9 x 7 impact 
MALIBU ELECTRONICS CORP. 
MANNESMANN TALLY 

MT-1601 9x 7 impact 
MT-160L 9x 7 impact 
MT-1801 9 x 7 impact 
MT-180L 9 x 7 impact 
MT-1602 MT-1605 9 x 7 impact 
MT-1802 MT-1805 9 x 7 impact 
MDS TRIVEX 

8087 7 x 8 impact 


320 


180 


180 


120 


160 


200 


200 


180 


MEMOREX COMMUNICATIONS GROUP 


1300 7 x7 impact 
2087 7 x 9 impact 
MICROTEK, INC. 

MINDWARE INC. 

MW-100 5 x 7 impact 
MOTOROLA, INC. 

702 7 x 7 impact 
703 7x 7 impact 
NCR CORP. 

2600 5 x 8 thermal 
6410 7x7 impact 
6425 5 x 7 impact 
6441 7 x 7 impact 
6455-2310 impact 


NOVELL DATA SYSTEMS, INC. 


|-800 9x9 


258 


100 


180 


180 


30 


90 


240 


180 


33 


150 


80 


136 224 


136 224 


132 231 


80/136 


80 160 
80 160 
132 264 
132 264 
132 218 


132218 


132 


80 


132 


80 
80 
80 
132 


132-198 


80/224 


Graphics Multi- Multi- 


(YN) 


color 
(Y/N) 


pass 
(Y/N) 


N 


N 


Unit 
price 
(S) 
1530 


1895 


1299 
1499 


799 


Specify fonts 


ASCII, math. international 


ASCII, math. international 


international. 24x 9 
nternational, 24 x 9 


ASCII, 24 x 9 


Did not respond: see directory for address 


N 


N 


440, Q500 


2045 


1695 


795 


995 


multinational 


6 resident selectable 


6 resident selectable 


Pica, elite, proportional 


Pica, elite, proportional 


Did not respond; see directory for address 


N 


N 


845 


990 


1095 


1240 


1695 


1995 


4500 


950 


5995 


40 x 18 dot characters at 40cps 


40 x 18 dot characters at 40cps 


40 x 18 dot characters at 50cps 


Did not respond; see directory for address 


a 2 fe 


129 


2500 


3125 


3075 


1295 


64-character ASCII 


96-character ASCII 


U Lcase, ASCII with descenders 
UL case, ASCII 

UL case, ASCII 

64-character ASCII 


selection of 50 print fonts 


96 USASCII, Korean 
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Company Printing Printing Chars. 

Model method speed line 
(cps) 

OKIDATA CORP. 

ML 80 7 x 9 impact 80 80 

ML 82A 9 x 9 impact 120 80 

ML 83A 9 x 9 impact 120 136 

ML 84 9 x 9 impact 200 136 

Pacemark 2350 9x 9 impact 350 136 

Pacemark 2410 9x 9 impact 350 136 

PANASONIC INDUSTRIAL CO. 

KX-P1090 many impact matrices 96 40/136 

KX-P1160 many impact matrices 196 68/272 

PRINTACOLOR CORP. 

PG-1000 14 x 9 inkjet 40 

PRINTEK, INC. 

910 9x9 impact 200 227 

920 9 x 9 impact 340 227 

PRINTER SYSTEMS CORP. 

M100 9x 14 impact 140 

M120 7x7 impact 180 

M200 7 x 7 impact 340 

P80/P132 24 x 18 impact 200/110 

T1600 7 x 9 impact 200 

T1612 7 x 9 impact 200 

T1800 40 x 18 impact 50/200 

PRINTER TERMINAL COMMUNICATIONS CORP. 

QUANTEX CORP. 

7020 many impact matrices 180 136/244 

7030 many impact matrices 180 136/244 

QUME CORP. 

QWINT SYSTEMS, INC. 

RO 740 7 x 5 impact 65 137 

RACAL-MILGO 

4285 9 x 9 impact 120 80 

RADIO SHACK 

DMP-100 (26-1253) 5 x 7 impact 50 80 

DMP-200 (26-1254) 9 x 9 impact 120 80132 

DMP-400 (26-1251) 9 x 9 impact 140 132 220 

DMP-500 (26-1252) 9x 9 impact 220 132/220 

DMP-2000 (26-1258) 9 x 7 impact 400 132/220 

RAMTEK CORP. 

4100 Colorgraphic impact 

ROGERS PRODUCTS CO., INC. 

Typeprinter 221 30 198 
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Graphics Multi- Multi- 


(Y/N) 


< 


a - foe 


color 
(Y/N) 


Pa fr 


a < oe - oe 


Unit 
pass price 
(Y'N) (S) 

N 449 
N 649 
N 995 
Y 1395 
N 2550 
¥ 

N 

N 

N 4995 
NA 1925 
¥ 2595 
N 2895 
N 2572 
N 2895 
¥ 1075 
N 1695 
N 2295 
Y 1995 


Specify fonts 


USASCII 
USASCII. foreign 
USASCIl, foreign 
USASCIl, foreign 
USASCII 


USASCII 


user-definable 


Courier-72, Elite-12, Pica-10, OCR-B 


Courier-72, Elite-12, Pica-10, OCR-B 


ASCIl, international 
ASCII 

ASCIl, international 
ASCIl, international 
ASCII, international 
ASCII, international 


ASCIl, international, 18 x 9 


Did not respond; see directory for address 


¥ 1625 


Y 1995 


APL, Trend, Courier 


APL, OCR-A, Script. others 


Did not respond; see directory for address 


N 795 
N 824 
N 399 
N 799 
N 1195 
N 1795 
yf 3795 
N 9600 
N 2850 


96 ASCII, Baudot, expanded, compressed 


ASCII 


ASCII 


ASCII, 15x 9,Nx 23 


ASCII 


ASCII, graphics, 15x 9,Nx 23 


ASCIl, graphics, 18 x 40 


user-programmabie 


changeable daisywheels 
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Company Printing Printing Chars. Graphics Multi- Multi- Unit Specify fonts 


Model method speed line (Y/N) color pass price 
(cps) (YN) (Y/N) (S) 
SCI SYSTEMS, INC. 
1100 5x7 rotary 2200 Y N N 295,Q100 6selectable 
1110 5 x7 rotary 2200 136 N N N 790,Q100 6selectable 
1180 5 x 7 rotary 1100 136 N N N 990,Q100 6 selectable 
1800 7x9 rotary 6600 132 Y N N 1545, Q100 6 selectable 
1870 7 x 9 rotary ¥ N N 1580, Q100 6 selectable 
SCM-KLEINSHMIDT Did not respond; see directory for address 
SIEMENS CORP. 
2712-M201 12 x 14 inkjet 270 132/216 M N N 3375 7 foreign, downloadable, multi-pitch 
2712-M202 12 x 14 inkjet 270 80/132 Y N N 3225 7 foreign, downloadable, multi-pitch 
2712-M203 12 x 14 inkjet 270 80/216 Y N N 3605 7 foreign, downloadable, multi-pitch 
PT80-H 12 x 14 inkjet 90 80/132 y N N 7 foreign, downloadable, multi-pitch 
PT80-H16 12 x 14 inkjet 270 80/132 Y N N 7 foreign, downloadable, multi-pitch 
STAR MICRONICS, INC. 
DP-8480 7 x9 impact 80 80 ¥: N * 399 international 
Gemini-10 9 x 9 impact 100 80 Y N Y 499 many selectable 
Gemini-15 9 x 9 impact 100 132 Y N 4 645 many selectable 
TANDY/RADIO SHACK Did not respond; see directory for address 
TEXAS INSTRUMENTS INC. 
743 5x7 thermal 30 80/136 N N N 995 
783 5 x 7 thermal 120 80 N N N 1595 
785 5x7 thermal 120 80 N N N 1995 
787 5 x 7 thermal 120 80 N N N 2395 
810 9x 7 impact 150 132 N N N 1645 
820 9 x 7 impact 150 132 N N N 1995 
Enhanced 810 23 x 28 impact 225 Y N 6 2295 Courier, Helvetica or Elite, 10 or 12 pitch 
TEXPRINT, INC. 
Texplot B 5 x 7 impact 30 136 ¥; N N 495 APL 
Texplot C 5 x 7 impact 120 136 Y N N 475 ASCII, APL, foreign 
TXP-136 5 x 7 impact 30 136 ¥ N N 375 ASCII, foreign 
TRIFORMATION SYSTEMS, INC. Did not respond; see directory for address 
VICTOR DATA PRODUCTS 
5080 7x 5 impact 100 80 Ni N N 995 
WANG LABORATORIES, INC. 
2233/5533 9 x 9 impact 120 158 N N N 2500 10, 12 pitch 
2235/5535 9x 9 impact 220 132 N N N 3500 10, 12 pitch 
S577 192 198 Y N » 5975 26 selectable draft and NLQ 
WESTREX OEM PRODUCTS 
820 Series 5 x 7 impact 150 46 N N Y 220, Q100 
840 5 x 7 impact 150 40 N N ry, 193, Q100 
8410/8400 5x 7 impact 150 40 Ms N Y 707, Q100 
851/852 5 x 7 impact 150 51 y: N Y 220, Q100 
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Actual Size 
Unretouched Output 


PEAK PERFORMANCE 


GRAPHIC SYSTEMS OEM’S CAN NOW CAPITALIZE 
ON MODULAR FLEXIBILITY. In the world of color 
graphics, output quality used to be a function of 
price, purely and simply. That is, until Integral Data 
Systems introduced the revolutionary new Prism 
Printer™ featuring modularly upgradable color 
graphics. By specifying or adding Prism Color™ 
and Dot Plot™ graphics options to our rugged Prism 
Printer, OEM’s can now offer their customers the 
capability to produce bright, brilliant color like the 
one you see here from Woods Hole Oceangraphic 
Institution. And at a cost far below anything com- 
parable that’s available today in color graphics 
printer /plotters. 

The optional Prism Color module can chart 
the ups and downs of financial trends quickly, 
output changes in CAD/CAM modeling, or 
analyze changes of complex medical 
or scientific data. The result is that 
your system will perform better. 
And that will make you look 
good. 

Modular graphics is only one 
competitive edge that the Prism 
Printer offers the OEM. Standard 


AA 


PRISM PRINTER™ 
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features include Maisey Mode™, our exclusive 
overlapping-dot correspondence-quality print, and 
dual speed capability with Sprint Mode™, for print- 
ing at 200 cps, as well as parallel and serial inter- 
faces. Other performance modules can be added as 
well, such as an Auto Sheet Feeder and companion 
cassette for word-processing applications. 

In addition, we'll help you with special character 
sets, unique interface requirements or custom paint 
colors and logo identification to meet your system 
needs. With more than 70,000 printers in the field 
and a nationwide service network featuring both 
depot and on site-service, Integral Data can give you 
the product and support you need to meet your OEM 
printer requirements. 

So, before you invest in any printer to go with your 
system, check out the Prism Printer. It’s a tough 
no-nonsense competitor flexible enough to meet 

virtually any color graphics application. 
Call our OEM Marketing Group today. 
We'll show you a colorful way to 
enhance your capabilities without 
going in the hole. 


ea ) 
~ Integral Data Systems, Inc. 
A Whole New Spectrum of Imaging Ideas 


Milford, NH 03055 
Ze Telex: 953032 

Toll-free, 1 (800) 258-1386 
NH, Alaska and Hawaii, (603) 673-9100 


HOT NEW U.S. EXPORT 


PRINTEK World Printers — 
so popular, so quickly — because 
they were designed to be used everywhere. 


PRINTEK 900 series printers had multi-national 
capabilities designed in from the beginning. No 
last-minute patch jobs, no evolving designs, but 
careful, thoughtful engineering at the outset to 
assure world-wide acceptance. 


Universal power supplies. PRINTEK printers are 
ready for use on most of the world’s power lines — 
50 or 60 Hz frequencies, with AC voltages of 
100/120/200/240 (+10%) to accept low or high 
voltage situations. Nothing more to buy, no 
accessories to add. 


World standards compliance. PRINTEK printers 
comply with the requirements for radiation and 


safety set by the FCC (Class B), UL, VDE, and CSA. 


Eight world languages. PRINTEK printers are 
ready to print most anywhere—in US ASCII plus 
foreign characters for the UK, W. Germany, France, 
Sweden/Finland, Norway, Denmark, and the 
Netherlands. And these same languages are 
available in the Correspondence Quality option. 
Plus downloading for your special character needs. 


Multi-functions. Equally important in world-wide 
acceptance of PRINTEK printers has been their 


triple-mode versatility. 
From data processing to 
graphics to correspondence, 

PRINTEK printers are ready to perform 
reliably, quickly. Model 920 prints up to 340 cps with 
its 18-element head, model 910 prints to 200 cps 
with a 9 element head. Both are bidirectional, 
logic-seeking, with 1.8k buffers (extra 6k optional). 
Graphics appear in full raster presentation with 
144x144 dots/inch resolution. Near-letter quality 
correspondence results from PRINTEK’s unique 
overlapping dots with multipass for high legibility. 
And PRINTEK printers are easy to use, with cartridge 
ribbons, form and motion detection, complete 
operator controls and status indicators. 


Reliability— doubly important in overseas 
applications. PRINTEK printers offer self-diagnostics, 
300 million character print heads, 2500 hour MTBF. 


The World Printer. PRINTEK’s answer to the 
computer world. For information, contact PRINTEK, 
Inc., 1517 Townline Road, Benton Harbor, MI 
49022, 616/925-3200, telex 810-270-3112. 


rinteke 


making printers that do more 
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Evaluating band printers 


ROBERT ROSS, Digital Associates Corp. 


OEMs should shop carefully for the right combination 
of reliability, convenience and performance 


In the past, selecting a line printer was relatively 
simple. The selection was limited, and the machines 
were fairly simple to understand. Drum printers 
satisfied most hard-copy needs with sufficient speed 
and reliability. 

But data-processing needs have changed, and printer 
technology has developed to meet those needs. After 
many years of faithful service, the dependable drum 
printer is being phased out of the data-processing 
scene, and soon, most models will be out of production. 
Although reliable, these printers lacked the versatility 
necessary in today’s data-processing environment. 

The most versatile fully formed character line 
printers available are band printers. To take advantage 
of this technology, OEMs should familiarize themselves 
with the basic components, features and_ service 
requirements of band printers. 


Print mechanisms 


All methods of solid-font impact line printing use the 
same type of mechanical action: an actuator, or 
solenoid-type device, contacts the rear of a hammer 
assembly whose hardened steel face strikes a print 
medium. The ribbon and paper are between the 
hammer face and the type character. In some cases, the 
actuator and print hammer are combined in one 
mechanism. There is usually one hammer and actuator 
for each column. 

Drum printers use a cylindrical, steel drum em- 
bossed with print characters (Fig. 1). As the drum 
rotates at high speed, timing marks on its end allow the 
printer’s logic to determine which character is in front 
of each hammer at any given time. When most 
characters are at the columns in which they are to be 
printed, those hammers fire. The printer’s logic can 
scan hammer-to-character alignment many times be- 
fore an entire line of information is printed and the 
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Fig. 1. A drum printer's embossed steel drum rotates in front of 
print hammers, which strike the drum through ribbon and paper to 
form a printed character. Timing marks on the drum’s edge enable 
the printer's logic to keep track of its position. 


paper is advanced to the next line. 

Because these printers employ a vertically rotating 
font, drifting—the vertical misregistration of adjacent 
characters—is a common problem. Drifting can often 
be minimized or eliminated through flight-timing ad- 
justments. 

Chain and train printers use embossed slugs, each 
containing several character images (Fig. 2). These 
slugs are linked together or pressed into rubber belts 
and rotated horizontally between an idler and drive 
pulley. The print mechanism is similar to that of a drum 
printer, and each print position across the page has its 
own hammer and actuator assembly. Some manufac- 
turers have successfully combined both chain and train 
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technologies, producing a printer with the qualities of 
both. 

Chain/train-type printers are popular for their rug- 
ged construction and crisp print quality. They are 
expensive, however, and the chains are individually 
expensive and difficult to change. 

Band printers use flexible, stainless-steel print bands 
photo-engraved with printable characters. The band is 
rotated horizontally, much like a chain, between an 
idler and drive pulley (Fig. 3). Band printers are 
relatively inexpensive, offer high-quality print and use 
easily changed print bands. If operated within the 
parameters for which they were designed, they are the 
best alternative to the outdated technology of a drum 
and the high-price and font-change difficulties of a 
chain/train printer. 


Ribbon and paper drives 


Modern band printers use cartridge, spool-to-spool 
or towel-type ribbons. A cartridge ribbon is the 
quickest, easiest and neatest ribbon to change (Fig. 4). 
An experienced operator can typically change a car- 
tridge ribbon in 30 to 45 sec. without touching any 
inked material. Cartridge ribbons have a shorter life 
span, however, than spool or towel ribbons. 

The cartridge itself is a rectangular plastic box. The 
ribbon is pulled out of one end, passed through the 
print area and force-fed into the other end by a pair of 
rubber rollers. While passing through the print area, 
the ribbon is skewed diagonally so that its entire area is 
used. A twist in the ribbon creates a Mobius, or 
one-sided loop, so that both sides of the ribbon are 
used. 


Chain idler 


Deo 


When evaluating a printer that uses a cartridge 
ribbon, a user should investigate the printer’s history 
of ribbon jamming. Some manufacturers have had 
problems with jamming around the rubber drive 
rollers. Most of these problems have been solved, 
however, by the use of positive-drive rollers driven by 
a cog-type belt rather than a V or 0-ring type. In some 
instances, the rollers have been redesigned for better 
operation. 

Spool ribbons in printers operate similarly to the 
spool-to-spool technology in older typewriters. Al- 
though they are more difficult and slightly more messy 
to change than cartridges, they provide longevity and 
trouble-free operation. 


Hammers/actuators 


Fig. 3. A flexible-steel print band rotates horizontally, but unlike 
chain or train slugs, the band can be changed in seconds. 


& 


SA 
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Chain drive 
pulley 


Fig. 2. A chain or train mechanism uses embossed slugs that circulate horizontally between an idler and drive pulley. 
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Much like a cartridge ribbon, a spool ribbon is 
skewed diagonally as it passes through the print area. 
It is somewhat wider than most cartridge ribbons (1 to 
2 in.), and its increased area increases its life span. 

Ribbon tracking, the accuracy of the ribbon winding 
onto its spool, is an important factor for spool ribbons. 
In some machines, ribbon-tracking adjustments are 
highly critical; a spool ribbon drive with poor tracking 
can cause the ribbon to fold and jam. One system used 
to monitor ribbon tracking employs sensors adjacent to 
each spool. These sensors detect ribbon centering 
problems while winding onto or exiting from the spool, 
and inhibit the machine’s operation until the problem is 
corrected. 

Sensors that act as switches perform ribbon reversal. 
These switches close when a conductive foil leader 

‘attached to each end of the ribbon passes through them. 

Towel ribbons, named for their resemblance to rolls 
of paper towels, provide longevity and dependability. 
An inexperienced operator, however, may find them 
slightly difficult and messy to change (Fig. 5). A typical 
towel ribbon is approximately 14 in. wide and is 
recirculated between an upper and a lower spool, or 
mandrel. Ribbon reversal is accomplished, as it is in the 
spool ribbon, by sensing a foil leader at each end of the 
ribbon. Ribbon tracking is critical for towel ribbons, 
and a de-skew mechanism is needed. This mechanism 
compensates for the natural tendency of a ribbon to 
skew or wind onto the mandrel in a helical pattern. 

Paper feeding is also crucial to reliable printer 
operation. The best paper-feed systems use reliable 
tractors that grip well and a direct paper path with few 
bends and turns (Fig. 6). Flat, rounded and pin-feed 
tractors have all proven dependable on popular band 
printers. 


Ribbon 


Ribbon cartridge 


Fig. 5. A towel ribbon has a /ong life, but can be inconvenient to 
change. Swing-open gate shown above makes access to ribbon 
easier. 


A poorly designed paper-feed system can tear 
through a form’s sprocket drive holes when paper drag 
is slightly increased. Increased drag may be caused by 
the forms supply’s being off center in the paper bay or 


Twist in ribbon 
(mobius loop) 


Fig. 4. A cartridge ribbon for a band printer can be quickly and easily changed. The ribbon is drawn from one end, run through the print area 
and inserted into the cartridge’s other end with a single set of drive rollers. 


MINI-MICRO SYSTEMS November 1982 


265 


3 
cS 
» 
3 
Ea 
® 
sc 
=, 
5 
- 
® 
a 


PERIPHERALS DIGEST 


by misadjusted spacing between tractors. A direct 
paper path reduces the chance of a paper jam; stiff or 
otherwise “difficult” forms may not travel smoothly 
through complicated wire-form guides. OEMs should 
request a demonstration showing how well a printer 
handles various forms. 

Any operator can verify that ease of forms loading is 
important. Printers with a swing-open gate, a design 
borrowed from drum printers, load more easily than 
others. 


Hammers, actuators and associated circuitry 


Band printers typically use a separate hammer and 
actuator for each of 132 print positions. Most actuators 
use electromagnets, although those in the Dataprod- 
ucts Corp. Mark Five band printer incorporate both 
electromagnets and permanent magnets. 

Some printers use hammer banks that shuttle 
horizontally, with each hammer printing either two or 
four columns, depending upon a_ printer’s speed. 
Because the print hammers are shared, fewer ham- 
mers, actuators and associated circuits are used. 
Because hammer driver circuits operate at high 
current, they are often less reliable than other 
components; reducing the number of circuits by shut- 
tling hammers reduces down-time. Additional servo 
circuitry is necessary for horizontal movement of the 
hammer bank, but once adjusted, those circuits usually 
operate reliably. 

An OEM should inspect a printer’s hammer bank and 
actuators for ease of component replacement and 
cooling. Hammers and actuators should be replaceable 
without major disassembly. Actuator-bank cooling is 
one of the most important factors in determining a 
printer’s reliability. The actuators should always be 
directly in the path of an airflow when operating. 

Band printers employ various types of circuit-board 
interconnection. The most popular connection tech- 
nique incorporates flat ribbon-type cables. The cables 
usually have connectors on each end that are labeled 
with their destination. Ribbon cabling can be cumber- 
some because many cables are used in a typical band 
printer, and can also become faulty after being removed 
a number of times, especially if removed carelessly. 

A more dependable technique involves plugging all or 
most of a machine’s circuit cards into a common 
receptacle board, or backplane. In backplane-type 
printers, each circuit card is slipped into a card cage 
along plastic tracks or rails. A connector on the card’s 
rear edge mates with one on the backplane. All signals 
between circuit cards travel through the backplane, 
eliminating awkward ribbon cables. Backplane- 
equipped printers allow quicker circuit-card swap-out, 
and thus faster repairs. 

Circuit cards used in band printers should be 
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Fig. 6. Direct paper path provides for fewer paper jams and more 
easily runs multi-part forms. 


glass-epoxy or an equally durable material. Cards 
should not be excessively large and should be well- 
supported at all points. Because of a printer’s high 
vibration while operating, large unsupported areas on 
pc cards can flex, causing hairline fractures that can 
create intermittently open circuits. 


Performance and serviceability 


Band printers offer speeds from 300 to 3000 lines per 
min. Some units allow a service technician to field- 
upgrade their speed. 

Print quality typically degrades as print speed 
increases. To achieve higher print speed, most band- 
printer designs require increased band speed, which 
can result in “ghosting,” or blurred characters. Regular 
adjustments can minimize ghosting. 

Band-printer technical manuals generally specify 
service schedules and reliability estimates. These 
figures are good indicators and should be compared 
among various models. The OEM should check a 
printer’s mean time to repair and mean time between 
failure figures. The MTTR is the amount of time 
required for a trained service person to repair an 
average problem in a machine. MTBF is the average 
amount of hours between printer failures. 

MTBF is based on a specific duty cycle—the recom- 
mended maximum ratio of time the printer is actually 
printing to the time the printer is powered on. Thus, a 
printer that is powered on for an entire 8-hour day but 
prints for a total of only 4 hours is operating at a 
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50-percent duty cycle. Judging a printer’s durability on 
its duty-cycle or MTBF figure alone can be misleading. 
MTBF/duty-cycle figures should also reflect the number 
of lines printed per page and the column density of the 
printed pattern. 

Despite the overall reliability of most band printers, 
a drum printer cannot be replaced by a band printer 
with equal reliability. If both a drum and band printer 
are operated at similar duty cycles, the band printer 
will probably require service more often than the 
drum. The severity of this shortcoming depends upon 
many variables, including which models are being 
compared. 

The trend of the band-printer industry is toward 
modular components and fewer adjustments. Because 
of the increasing price of test equipment, many service 
companies do not have their technicians carry oscillo- 
scopes, and few technicians can operate complicated 
diagnostic equipment. An OEM that has band printers 
using outdated electronics requiring oscilloscope ad- 
justments may soon find itself at a disadvantage. 

To minimize down-time and speed repairs, most or all 
of a line printer’s mechanical adjustments should be 
factory pre-set. Adjustments should not require special 


Fig. 7. Easy-access cabinets incorporate canopies and panels that 
swing out of the way, exposing mechanical and electronic assem- 
blies. 
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tools, which are often not available even to service 
technicians. Each of the printer’s functions can be 
controlled by a microprocessor, providing extensive 
diagnostic capabilities. Subroutines for initialization, 
paper motion and print cycles can now be implemented 
in PROMs, which can usually be changed in minutes to 
accommodate additional or deleted options, such as 
vertical format units or new character sets. 

Band printers should incorporate diagnostic displays. 
One or two seven-segment displays in Digital Asso- 
ciates Corp.’s printers inform an operator or service 
technician of as many as 60 diagnostic conditions, such 
as ribbon-motion fault, paper jam, paper out, band not 
seated properly and _ band-firmware-incompatibility 
error. Of these conditions, 20 to 25 are operator- 
correctable. The remaining diagnostics give a service 
technician an accurate account of the problem, often 
reducing troubleshooting time to a fraction of what it 
would otherwise be. 

Well-written, unambiguous documentation is a must 
for a band printer’s operator and service technician. 
Some manufacturers provide a theory of operation 
manual with flowcharts, and some of these include a 
section on troubleshooting. 

Electronic logic diagrams should not use nonstandard 
logic symbols; such diagrams are useless to a service 
technician who lacks component-level knowledge of a 
machine. Diagrams, pictorials and schematics should be 
up-to-date and clearly drawn. A user should inspect all 
documentation before purchasing a printer because 
documentation often determines a machine’s ease of 
repair. 


Vertical forms control 


Four methods of controlling paper motion in a band 
printer include: two- or 12-channel paper-tape vertical- 
format units, direct-access VFUs, forms-length selector 
switches and single-line feeds (no VFU control). 

A 12-channel carriage tape is 1¥s in. wide and as long 
as the form used in the printer. The tape’s length is 
divided into segments, each representing a line of print 
on the form; an 11-in. tape is generally 66 lines long. 
The tape’s width is divided into 12 segments, each 
representing a punch-hole-programmable channel. 

The paper tape VFU allows the printer to “slew” 
forms—move them at high speed—until an optical 
reader recognizes a hole punched in a selected channel 
of the tape. When a hole is encountered in the tape, any 
information in the printer’s line buffer is printed. 

Industry standards dictate that channel 1 be used to 
represent top-of-form; thus, a channel 1 hole is usually 
punched at line 1. In most applications, channel 12 is 
reserved for bottom-of-form. This hole is generally 
punched at line 63, allowing three blank lines to avoid 
printing over the perforation line between forms. If a 
user chooses to print a one-line header at the top of each 
form, he would send one line of text to the printer 
followed by a “skip to channel 1,” or “form-feed” 
command. 
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The remaining 10 channels can be punched to suit the 
user’s needs. For example, channel 2 can be punched in 
every other line, and channel 3 can be punched in every 
third line. By terminating each line of data sent to the 
printer with a “skip to channel 2 or 3” command, the 
text would be printed every second or third line, 
respectively. 

Two-channel VFUs operate similarly, but provide a 
user with the capability of punching only two channels 
of vertical-format information. This VFU is used for 
programming top-of-form and vertical tab only. Two- 
channel carriage tape is the same width as teletype 
punch tape. Unlike TTY tape, however, VFU carriage 
tape is opaque to infrared VFU sensors. 

Most band printers load VFU tape information into a 
buffer on initialization, reading commands from the 
buffer instead of the tape itself. The VFU tape is no 
longer used after loading the buffer and can be removed 
from the printer. 

VFU tapes are popular and versatile, but an operator 
must have a different tape for each form style used. A 
direct-access VFU provides the printer with the same 
capabilities as the 12-channel carriage-tape VFU with- 
out keeping an assortment of VFU tapes on hand. 

A DAVFU-equipped printer is down-loaded from the 
system with all the information that would be found on 
a 12-channel carriage tape. The data are stored in the 
printer’s DAVFU buffer. At the beginning of a DAVFU 
down-load, a start code is sent to the printer, signaling 
that what follows is DAVFU information. This informa- 
tion is loaded in a format similar to the layout of a 
12-channel paper tape. 

Two 8-bit bytes of DAVFU information are loaded for 
each line on the form being formatted. One line to 143 
lines of information can be loaded. The 2 most 
significant bits are ignored in each byte, effectively 
leaving the VFU buffer loaded with one 12-bit word for 
each line. Each of these bits represents the status of a 
VFU channel for that line, bits 1 through 12 represent- 


ing channels 1 through 12, respectively. A line of 


carriage-tape information is similar to a line of DAVFU 
information; a binary 1 ina DAVFU word is equivalent to 
a hole in a 12-channel carriage tape. 

At the end of the DAVFU down-load, a DAVFU stop 
code is sent to the printer, signaling the end of DAVFU 
information. The DAVFU is accessed using the same 
codes as when accessing carriage-tape VFU. 

A forms-length selector switch is a multiposition 
switch, with each position representing a form length. 
When a top-of-form or form-feed command is issued to 
the printer, it slews to the top of the form length 
selected. The forms-length selector switch is simple to 
use, but it provides a user only with variable top-of- 
form capability. 

Using line feeds to move paper, with no VFU, is the 
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simplest method, requiring no special hardware or 
tapes. It is, however, much slower than any of the other 
methods. 

A band printer can be equipped with any combination 
of VFU types. If it has more than one type, the desired 
VFU can be selected by an operator with a switch on the 
control panel. In most cases, the printer will default to 
a VFU type upon initialization. 

A 6- or 8-line-per-in. feature allows an operator to 
select the vertical spacing between consecutively 
printed lines. A printer operated at 8 lpi can print 88 
lines on an 11-in. form. 


Other features 


Features vary among band printers, but some 
features have become particularly popular. Special 
access and control panels, quietizing, font-change and 
special 1/O capabilities are among those OEMs should 
consider important. 

An easy-access electronic bay allows quicker servic- 
ing. Swing-out card cages and canopies that open out of 
the way on a second set of hinges enable a service 
technician to swap out a defective card in minutes (Fig. 
7). Earlier designs allowed access only after undoing 
several one-fourth-turn, or worse, full-threaded 
screws. 

A second control panel in the rear of the printer can 
be helpful when adjusting forms stacking in the paper 


Fig. 8. Changing a print band /s a relatively simple operation. Bands 
are available for 48-, 64-, 96- and 128-character operation, as well as 
compressed print and a variety of font styles and languages. 


MINI-MICRO SYSTEMS/November 1982 


, peranc€ 
Dpeventive 7 ies 


ed é 


o@eoqegqeeoeeeegdqgd¢@dséé 

‘ 

i 

N 
X 

Kg 

iN 

S 


CIRCLE NO. 144 ON INQUIRY CARD Phone: (1/4) 5499-1700 TWX! W/0-595 -25 35° 


__ 17500 Carturight Kid, 2OBOX 19869, TVINE, CA G27 Z 


Sl 
© 
v 
= 
eC 
‘e 
a. 
v 
= 
~ 
4 
J 
a. 


PERIPHERALS DIGEST 


tray or basket. If an operator notices a misfolded form, 
he can take the printer off-line and correct the problem 
from the rear of the printer. The rear control panel is 
usually a smaller version of the main control panel, with 
controls such as run, stop, line feed and form feed. The 
panel might also indicate an alarm condition. 

To make the transition from the computer room to 
the office, many band printers are housed in fully 
enclosed, sound-deadening cabinets. Some of these 
cabinets have front and rear compartments for forms 
supply and printed-copy stacking. Heavy acoustic 
padding or foam is placed throughout the cabinet to 
reduce noise. 

Many band printers are also available in tabletop or 
pedestal versions without sound-deadening cabinets. 
These printers are much noisier than their fully 
enclosed counterparts. The effectiveness of a printer’s 
packaging largely determines its decibel or noise 
rating. 

In the days of the drum printer, changing font styles 
required a service technician to change an entire drum, 
an expensive and time-consuming process. Band print- 
ers allow the operator to change font styles in seconds 
at a fraction of the price of changing drums (Fig. 8). 
Many English and foreign-character sets are available, 
and most manufacturers can also provide customized 
bands with font styles to fit specific needs. Multiple- 
band image PROMs plug into a printer’s logic, allowing 
changing bands quickly without changing the related 
firmware each time. Character and index markings on 
the band enable the printer’s logic to identify it after its 
first few rotations. After the band is identified, the 
printer’s logic selects the appropriate PROM for that 
band. Today, as many as three band image PROMs can 
be installed at once. 

Compressed-font bands print the ASCII 64-character 
set at 15 characters per in., rather than the standard 10 
with high-quality print, allowing for considerable paper 
savings. A 132-character line at 15 cpi is the same 
length as an g80-character line at 10 epi, and 198 
characters can be printed across a standard 147s- 
11-in. form. The different horizontal spacing of the 
characters makes 15-cpi bands usable only on printers 
with “double-duty” hammers that cover two columns at 
once, such as those that shuttle their hammer banks. 

Most band printers can generate a 132-column test 
pattern, consisting of a repetition of a single character 
or a sequence of every character on the band. An 
operator enables the self-test feature from a switch on 
the control panel. The self-test is an excellent diagnos- 
tic tool, exercising most of the machine’s mechanics and 
electronics. 

V/O versatility is another important feature of most 
band printers. Service engineers can change a band 
printer’s 1/o from one parallel configuration to another 
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or to a serial configuration in 30 min. The Data- 
products-compatible parallel interface is the most 
popular 1/0 configuration today. Other popular parallel 
1/o configurations are those compatible with printers 
from Centronics Data Computer Corp., Control Data 
Corp., Hewlett-Packard Co. and Data Printer Corp. 
RS232c 1/0 for asynchronous data communications is 
usually installed on-board, or inside, the printer. 
Printer OEMs often provide outboard serial interfaces 
offering x-on/x-off or Ack/Nak protocols. Outboard 
synchronous serial interfaces handle popular protocols 
such as the IBM Corp. 2780 and 3780 protocols. 


Distribution channels 


Price/performance should be considered within the 
parameters of a printing application. For example, if an 
application requires a low-noise, medium-duty, 600-lpm 
band printer with a fully enclosed cabinet, a light-duty, 
pedestal-mounted, 300-lpm printer cannot be used. The 
wrong printer for a job is a constant source of irritation 
to its users. 

There are many sources from which to purchase band 
printers, each with its own level of support. Support 
can be defined as technical/application expertise, instal- 
lation/service capabilities and the availability of spare 
parts, ribbons and accessories. 

CPU suppliers buy from line-printer manufacturers 
and resell in any quantity with small discounts for 
multiple purchases. Printer prices and the cost of 
support from this source are high, but support is 
generally good. CPU vendors often regard printer sales 
as a necessary evil in selling their processors, and none 
manufacture their own band printers. 

Printer manufacturers typically sell only to custom- 
ers that make a minimum commitment for 50 units 
annually. Technical support from the manufacturer is 
limited, and restricted to the warranty period on an 
as-available basis. Buying from the manufacturer is the 
least expensive alternative if support isn’t required. 

Distributors and brokers are frequently small opera- 
tions that sell printers in small quantities at discount 
prices. The buyer is responsible for finding the 
appropriate controller/interface and arranging for in- 
stallation/service. Support at this level is almost 
nonexistent. 

Independent printer suppliers also buy from printer 
manufacturers and provide controller/interface packag- 
es comprising a plug-compatible subsystem. As printer 
specialists, these organizations often provide a greater 
choice of printer models than the CPU suppliers, as well 
as special-purpose products for individual applications. 
Prices are usually significantly lower than those of CPU 
suppliers. Further, delivery is quicker, and support is 
acceptable. al 


Robert Ross is technical specialist at Digital Associates 
Corp., Stamford, Conn. 
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Nobody offers you a wider variety of 
omputer printers and printer experience 
nan Facit/Dataroyal ... all the way from 
dw cost ($695 list) matrix printers, to 
ophisticated graphics and color matrix 
irinters, to models that print variable size 
haracters and bar codes, to “daisy 
syheels” and a multimode near-letter 
uality printer. Industry standard parallel 
ind RS232C serial interfaces are 
vailable in all printers. 

Our products are built to perform day 
fter day in the most rugged 
nvironments. We achieve that kind of 
aliability by incorporating modern, 


trouble-free LSI circuitry, and fewer 
moving mechanical parts along with a 
high level of quality control. 

Hundreds of computer systems 
manufacturers choose Facit/Dataroyal 
products with confidence, as do a great 
number of Fortune 500 companies who 
use Facit/Dataroyal peripherals with 
their systems. 

If you want a trouble-free printer, 
contact your local computer printer 
dealer or Facit/Dataroyal, 

235 Main Dunstable Road, 
P.O. Box 828 Nashua, N.H. 03061, 
(603) 883-4157. 


FACIT 
DATAROYAL 


e Printers. 
oO Py 


‘rinters, Printers and ~, 


See Us At 


COMMDER. 


Nov. 29-Dec. 2, 1982 


BOOTH 5359 
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LINE PRINTERS 


Company Printer Speed Char No. of Specify fonts 
Model type (LPM) line copies 


CENTRONICS DATA COMPUTER CORP. 


6080 band 600 132 136 
6081 band 600 132136 
9372-| train 1200 132 136 
9372-1 train 1600 132 136 
9372-III train 2000 132 136 
9373-11] train 2000 132 136 
9373-11] train 2000 132 
9380-12 band 1440 132 
9383E band 360 132 
9386E band 720 132 
9389 band 1130 132 
DATA GENERAL CORP. 
4327 band 300 132 
4364 band 600 132 
4373 band 1200 136 
DATA PRINTER CORP. 
1200 chain 1200 132 
1210 chain 1000 132 
1260 chain 600 132 
3101 band 1000 132 
3121 band 1200 132 
3601 band 600 132 
DATAPRODUCTS CORP. 
B-1000 band 1000 132 
B-300 band 300 132 
B-600 band 600 132 
BP-1500 band 1500 132 
BP-1800 band 1800 * 132 
DIGITAL ASSOCIATES CORP. 
T-200 impact 200 132224 
matrix 
1260 chaintrain 600 132136 
1210 chaintrain 1000 132136 
1200 chaintrain 1200 132 136 
3601 band 600 132136 
3101 band 1000 132136 
3121 band 1200 132 136 
B-300 band 300 132136 
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6 


IBM 1403, OCR-A, -B 


ASCII. special fonts 
ASCII. special fonts 
ASCIl. special fonts 
ASCII. special fonts 

ASCII 

ASCII 
ASCII, compressed 
ASCII, compressed 


ASCII 


USASCII 
USASCII 
USASCII 


48, 64, 96 ASCII 
48, 64, 96 ASCII 
48, 64, 96 ASCII 
48, 64, 96 ASCII 
48, 64, 96 ASCII 


48, 64, 96 ASCII 


50 fonts, 250+ bands 


50 styles, 250 + bands 


50 font styles, 250 + bands 


many 


many 


64,96 ASCII 


64, 96. 128 ASCII 
64, 96, 128 ASCII 
64, 96, 128 ASCII 
48, 64. 96 ASCII 
48. 64, 96 ASCIil 
48, 64, 96 ASCII 


48, 64. 96 ASCII 


Price 
(S$) 


8525 


7120 


38160 
13740 
6875 
7950 


12550 


8900 
12900 
28500 


7987, 
Q100 


3823, 
Q100 


5122, 
Q100 


11300, 
Q50 


13800, 
Q50 


Special features 


60 dba noise level. 12-channel VFU, self-test, paper sensor 
12-channel VFU. self-test, paper sensor 

acoustic cabinet. operator changeable type arrays 

acoustic cabinet, operator changeable type arrays 

acoustic cabinet. operator changeable type arrays 

acoustic cabinet, operator changeable type arrays 
12-channel VFU, towel ribbon. diagnostics 

12-channel VFU, towel ribbon. diagnostics 

12-channel DAVFU, towel ribbon, diagnostics 

12-channel DAVFU, towel ribbon, diagnostics 


12-channe! DAVFU, towel ribbon, diagnostics 


self-test, status display, parallel interface. line buffer 


self-test, status display, parallel interface, line buffer 


self-test, status display, parallel interface, line buffer 


self-test, status display, direct-access VFU, parallel |/F 


self-test, status display, direct-access VFU. parallel | F 


price varies with interface 


price varies with interface 
price varies with interface 
price varies with interface 
price varies with interface 
price varies with interface 
price varies with interface 


price varies with interface 
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Company Printer Speed 
Mode! type (LPM) 
B-600 band 600 
B-1000 band 1000 
9383E band 300 
9386E band 600 
9389E band 900 
9380-12 band 1200 
2260 drum 600 
2290 drum 900 
2470 drum 1250 
2550 band 1200 
T-510 belt 340 
T-340 belt 340 

FUJITSU AMERICA, INC. 
M3020 belt 370 
M3021 belt 670 
M3023 belt 1040 
GENERAL ELECTRIC Co. 
GE510 belt 240 
GE310/340 belt 240 
HARRIS CORP. 

4330 band 600 
4335 . band 450 
4270 chain 900 
4320 band 300 
4325 band 240 
4240 chain 1000 
4250 chain 730 
4260 chain 1200 
HEWLETT-PACKARD CO. 
HP2608A impact 400 

matrix 

HP2611A chain 600 
HP2617A drum 600 
HP2619A chain 1000 
HONEYWELL, INC. 
PRU9109 drum 900 
9609 

PRU9117 belt 300 
9617 

PRU9118 belt 600 
9617 


Char 


line copies 


132 136 
132 136 
132 136 
132 136 
132136 
132.136 
136 
136 
132/136 
132136 
132 


132 


132136 


132136 


136 


132 


132 


132/136 
132/136 
132.136 
132/136 
132.136 
132,136 
132 136 


132/136 


132 


132 


136 


132 


136 


136 


136 
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No. of 


(o,) 


LINE PRINTERS 


Specify fonts 


48. 64, 96 ASCII 
48, 64, 96 ASCII 
48, 64, 96. 128 ASCII 
48. 64, 96, 128 ASCII 
48, 64, 96, 128 ASCII 
48. 64, 96. 128 ASCII 
48, 64, 96, 128 ASCII 
48, 64, 96 ASCII 
48, 64, 96 ASCII 
48, 64, 96 ASCII 
48, 64, 96 ASCII 


48, 64, 96 ASCII 


ASCIl, international sets, letter Gothic 


ASCII 


64 ASCII 
96 ASCII 
96 ASCII 
64 ASCII 
96 ASCII 
64 ASCII 
96 ASCII 


64 ASCII . 


16 resident 


64. 96 ASCII 
64, 96 ASCII, custom 
64, 96 ASCII 
OCR-B 
OCR-B 


OCR-B 


Price 
(S) 


3640, 
Q100 


4920, 
Q100 


7200, 
Q100 


5795 


4170 


14950 
14950 
40900 
9500 
9500 
29900 
30900 


39900 


18110 


26500 


11500 


17500 


Special features 


price varies with interface 
price varies with interface 
price varies with interface 
price varies with interface 
price varies with interface 
price varies with interface 
price varies with interface 
price varies with interface 
price varies with interface 
price varies with interface 
price varies with interface 


price varies with interface 


tractors 


bottom, rear feed 


acoustic cabinet, controller 
acoustic cabinet, controller 
acoustic cabinet, controller 
pedestal, controller 

pedestal. controller 

parallel long line controller 
parallel long line controller 


parallel long line controller 


16 channel VFU, self test, cartridge ribbon 


12 channel VFU. long line |O 


12 channel VFU, U'L fisted 


12 channel VFU. long line 1O 


print speeds rated at 64-character set 


print speeds rated at 64-character set 


print speeds rated at 64-character set 
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LINE PRINTERS 


Company Printer Speed Char No. of Specify fonts 

Model type (LPM) line copies 

MANNESMANN TALLY 

T-3000 series impact 300 132 6 96USASCII 
matrix 


NEC INFORMATION SYSTEMS, INC. 


L300 band 300 136 5 NEC Gothic, OCRB 
L600 band 600 136 5 NEC Gothic, OCRB 
PRINTER SYSTEMS CORP. 
PSC-B1000 band 1000 132 6 standard ASCII. international character sets 
PSC-B300 band 300 132 6 standard ASCIl, national character sets 
PSC-B600 band 600 132 6 standard ASCII, national character sets 
PSC-BP1500 band 1200 132 6 standard ASCIl, national character sets 
PSC-T3000 impact 300 132 6 standard ASCII, national character sets 
matrix 
PRINTRONIX, INC. 
MVP impact 200 132 6 multiple, programmable 
matrix 
P150 impact 150 132 6 multiple, programmable 
matrix 
P300 impact 300 132 6 multiple, programmable 
matrix 
P600 impact 600 132 6 multiple, programmable 
matrix 
STC/DOCUMATION 
Impact 3000 band 1800 132150 6 many 
Univ. 1000 band 1000 132 6 many 
TELETYPE CORP. 
4CROP train 300 132 6 Murray, block, Prestige, Elite 
(asynch) 
4CROP train 300 132 6 Murray, block, Prestige. Elite 
(synch) 
TRILOG INC. 
C-100 impact 250 220 6 ASCII 
matrix 
C-144 impact 190 132 6 ASCII 
matrix 
T-100 impact 250 132220 6 ASCII, others upon request 
matrix 
T-100A impact 250 132/220 6 ASCII. others upon request 
matrix 
TIP 300 impact 300 132220 6 ASCIl, Trilog letter quality 
matrix 
TIPt50 impact 150 132220 6 ASCIl, Trilog letter quality, others 
matrix 
C-60 impact 300 220 6 ASCII 
matrix 
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Price 
(S) 


5250 


6920 


11535 
5588 
7184 
19125 


5495 


3745 


5480 


6380 


8680 


14000. 
Q100 


7952 


7952 


11500 


11500 


8200 


9050 


4900 


3900 


11500 


Special features 


Quietized cabinet. self-test 


electronic VFU enhanced print, mode interfaces, Centronics 


electronic VFU enhanced print, mode interfaces, others 


acoustic cabinet 


acoustic cabinet 


prints and plots at various resolutions 


prints text and graphics 


prints text and graphics 


prints text and graphics 


speeds to 3000 Ipm. auto-stacker. VFU, direct-access VFU 
counter 


speeds to 1600 lpm, auto-stacker, VFU. direct-access VFU, 
counter 


11C to 48CC bps. horizontal vertical tab, input buffer. others 


2400 to 7200 baud, RS232C, IBM 2770. 2780. 3770, others 


compressed print, plotting, full color 


compressed print. plotting, full color 


high-resolution plotting at 100x100 dpi 


full Versatec 100 plotter, compatibility at 100x100 dpi 


compressed print. T.L.Q., nonstop printing, plotting 


compressed print, T.L.Q., field upgradeable to 300 |pm, 


plotting 


plotting full color 
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Diablo announces 
the first 400 character 
daisy wheel printer. 


Because the world isnt 
as simple as ABC. 


Until now, ifa business needed a printer with a wide range 
of scientific or multilingual characters, the choices were 
severely limited. And so was the print quality. Not to mention 
that prices were high and 
reliability low. 

But now Diablo intro- 
duces the 630 ECS” print- 
er. The first 400 character 
daisy wheel printer in the 
world. For technical, legal, 
or multilingual business 
applications, no other print- 
er comes close. It’s the 
best alternative to twin 
daisy wheels and multi-pass matrix systems. 

Only the Diablo 630 ECS gives you true extended char- 
acter set applications on one 
print wheel. Printing at 33 
cps average English text, the 
durable new print wheels 
developed by Diablo do A 
* Extended Character Set a 


F(t)= ) 


yea 


In diesem Falie haben wir mit den Umstanden 
a9 Cora 

zu tun, soda8 die 

werden kann 


chung 3.4 wie foigt umn 


rine & [(vtm) [am » 


+t Zwecks vollstandigerer Analyse 5. AnhangB.3 


a+0(orVwr0) 


werden kann: 


Type shown not actual size. 


Obwohl obige Ableitung bei weitem nicht vollstandig 
ist,terstellt sie in erster Linie eine Ann&aherung flr 
das sich im Untersuchungsgang befindliche System. 


XEROX? Diablo 630, and 
Diablo 630 ECS are trademarks of 
XEROX CORPORATION 


t 
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In diesem Falle haben wir mit den Umstanden 


zu tun, sodag die Gleichung 3.4 wie folgt umformuliert 


+p - 3 & 
[(1/200) | n(t)? vat] fe +] (3.6) 
“p 


Zwecks vollstdndigerer Analyse s. Anhang B.3. 


more than just increase character count. They provide real 
compatibility between the system screen and the page. 

What the host shows, Diablo prints. Without changing 
wheels. Even if it’s F @) ~ n(t) €~"vd > (oryw— 0), 
for scientific applications. Or a combination 10 or 12 pitch 
or italic type for legal applications. 

International business languages frequently call for hun- 
dreds of characters. Now, companies who use Teletex or any 
West European language can rely on a Diablo printer to do 
the work. And to do it without changing the print wheel. 

The new 630 ECS printer is based upon the regular 
Diablo 630 which has an MTTR ofless than 30 minutes and 
an MTBF of more than 4000 hours. And, except for the 
carriage, has common spares. 

If you would like to know more about the Diablo 630 
ECS, write to: Diablo Systems, P.O. Box 5003, Hayward, 
California 94545. 

We believe it will shortly 
become the standard of 
the industry. It’s as simple 
as that. 


Diablo 
Systems 


A Xerox Company 
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Dis 


Revenue shares 


8-in. 
fixed media 
(18.6%) 


Data: Venture Development Corp 


market overview 


14-in. pack 
(2.5%) 


14-in. fixed media 

8-in. (3.7%) 
cartridge 
(10.9%) 


B-in. 
fixed media 
(21.6%) 8-in. pack 


(3.1%) 


End-user hard-disk revenues will grow 20.4 percent annually from $7 billion in 1981 to $17.8 billion in 1986, according to Venture 
Development Corp. Winchesters, which constituted 58.7 percent of rigid-disk dollars in 1981, will account for 82.8 percent of sales in 1986. 


The disk and diskette drive industries were more 
than prosperous in 1982. Unit prices kept falling, while 
performance, measured in storage capacity, access 
time, transfer rate and physical size kept improving. 
The most popular hard disks were 8-in. drives, followed 
by 14- and 5¥Ys-in. sizes. Winchesters accounted for 
roughly 60 percent of end-user hard-disk revenues and 
will account for 82 percent by 1986. The markets for 8- 
and 5¥4-in. floppy disk drives were each worth roughly 
$400 million in 1982, but demand for 5¥4-in. diskette 
drives, estimated at 30 to 50 percent annually, exceeds 
the 20-percent annual growth forecast for 8-in. diskette 
drives. Overall end-user hard-disk revenues were 
roughly $8.4 billion this year and are expected to grow 
at 20 percent annually. 

The three major issues in the floppy markets are 
drive prices, form factors and storage capacities. OEM 
prices for 5Y4-in. floppies will be less than $200 (with 
electronics) within two years, as large U.S. manufactur- 
ers such as Tandon Corp., Shugart Associates and 
Micro Peripherals, Inc., exploit overseas manufactur- 
ing economies. 

Sizewise, users clearly prefer smaller floppies. While 
8-in. drives still use the most standard diskette, they 
are losing favor. Half-height, 8-in. drives have proved 
popular with system integrators that want to give their 
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1311 1963 5.1 x 10* 


2314 1966 2.2 x 10° 


3340 1973 1.7 x 10° 
3370 


1979 7.7 x 10° 


Introductions have typically doubled disk-storage densities every 
2% years, leading to today’s 5000-fold improvement compared with 
1956 performance. 


systems mid-life kickers without retooling, and double- 
sided, 8-in. drives have overcome their bad reliability 
reputations. But many analysts believe that 8-in. 
shipments have already peaked. Minifloppy 5¥4-in. 
drives will be the most popular form factor, at least 
until a standard sub-5¥4-in. microfloppy emerges. 

Diskette capacities have begun to stabilize within 
these form factors. Double-sided, 8-in. drives hold 1.6M 
or 3.2M bytes, and 5¥4-in. diskette drives from Control 
Data Corp., Irwin/Olivetti, Remex Corp., Shugart, 
Micropolis Corp., Micro Peripherals and Qume Corp. 
now store 1M byte. 
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A. Diskette configurations 
(% of available drives) 


B. Disk configurations 
(% of available drives) 


inale-sided 
(25%) 


(28%) 
double-sided 
(36%) 


10%2-in. 
and other 


Data: Mini-Micro Systems (1%) 


Disk and diskette drive configurations are numerous and change 
slowly over time. The 5¥-in. disk drives are outselling all other 
rigid-disk-drive sizes, and 5¥4-in. diskette drives are doing as well in 
their markets. The 10%2-in. rigid disk drives have all but disappeared, 
and single-sided diskette drives of all sizes are losing market share. 
Makers of 3¥2- and 3¥%-in. diskette drives are still competing to 
establish a standard size for sub-5¥-in. diskette drives. 


Cumulative 
worldwide 
revenue 
(millions) 


$14,000— 


Consolidated worldwide disk-drive shipments 


Fixed-disk drives 
Sp2uy ise than 200M bytes 


$12,000— 


$10,000— 


ee drives 
30M-200M bytes 


$4456.6 


Fixed-disk drives 
BEATS es than 30M bytes 
Disk-pack drives 


more than 100M bytes 


$526.5 
Storage-module drives 
$446.6 Essie bytes 
$896.4 { 
more than 12M bytes 
$448.8 { Disk-cartridge drives 


1984 less than 12M bytes 


Source: 1981 Disk/Trend Report 


Disk-cartridge drives 


Disk-drive revenues will grow at least 29 percent annually 
through 1984. Strongest growth will occur in the fixed-disk markets, 
with lower capacity Winchester drives leading the way. 


On the hard-disk side, recent developments center on 
increasing capacities and media removability. The 
5M-byte, first-generation, 5¥a-in. Winchesters of 1980 
gave way to 2M- to 40M-byte, 5¥4-in. Winchesters in 
1981 and 1982, and prototypes for 60M- to 180M-byte, 
5¥a-in. devices should appear by year-end. This year, 
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Worldwide 

shipments 

(thousands 
of units) 


Worldwide flexible-disk-drive shipments 
(by all manufacturers) 


Source: 1981 Disk/Trend Report 


Floppy-disk shipments reflect the trend toward greater floppy- 
disk capacity. Shipments of single-sided, 8-in. drives have already 
peaked. Worldwide shipments of all types of floppy drives during 
1980 totaled 2019 units and should be 8259 in 1984, a compound 
annual growth rate of 42 percent. 


Optical versus magnetic media 
(percentage by shipment value) 


1982 
Floppy 51:3 
Winchester 8.4 
40.3 


1985 
52.8 
16.7 
27.3 


1990 
46.9 
28.7 
14.9 


Hard pack 
Optical _ 3.3 9.4 


Total 100.0 100.0 100.0 


Data: International Resource Development, Inc. 


Storage-media growth will be paced by Winchesters and optical 
technologies for the remainder of the decade. Winchesters will more 
than triple their current penetration by 1990. Optical devices, rare 
today, will grow 23 percent annually beginning in 1985. 


CDC, DMA Systems, Inc., and others announced new 
removable-disk units to cater to the backup needs of 
small system users. Optical disks could revolutionize 
first high- then low-end drive markets, but production 
optical disks are unlikely before 1984. 

The mature high-end disk market should remain 
healthy as usual. The 8-in. disk market should prosper 
for a few more years, but is on the wane. The 
mini-Winchester and minidiskette markets are like the 
CRT market of the late 1970s. Dozens of new entrants 
are cropping up, and everyone knows a shakeout will 
come, but demand seems inexhaustible, the stakes are 
immense, and there’s room for more than a handful of 
survivors. CJ 
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QUALITY LIVES 


Our 474 Mbyte Eagle disk drive is a triumph of design. 


This “skeleton” clock, 
hand-made from brass in 
England around 1860, 

still keeps nearly perfect 
time: contemporary 
spring-wound clocks 
have only one-tenth 
the accuracy of the 
older clock’s single- 
train fusee move- 
ment. Its spring 
maintains con- 
stant tension by 
unwinding a 
chain off the 
increasing 

diameters of a 

conical barrel. 


Like this nineteenth-century “skeleton” clock, our 
474 Mbyte, 10.5-inch Eagle disk drive is a testa- 
ment to human ingenuity. The Eagle has one of 
the highest capacities of any Winchester disk 
drive, yet fits in a standard 19-inch rack. Its quiet 
operation and low power consumption are in keep- 
ut A PLL HU " ing with its small size.@@ At Fujitsu America, we 
Ir nent still seek the triumph of quality. 


Fujitsu America Sales Offices: Sales Representatives: Weasley 
Northwest 408/727-4300 New England 617/273-0115 


Southwest 714/558-8757 
Fujitsu Europe: 


Southeast 305/859-7450 FUJITSU 


Philadelphia 215/527-1127 Dee eh ie coe 
London 44-1/493-1138 Michigan 313/227-7067 


Texas 214/931-9226 
Urtah-Colorado 801/298-2631 


: Seattle 206/454-0150 CIRCLE NO. 147 ON INQUIRY CARD 


PERIPHERALS DIGEST 


Mixing disk drive ingredients 
for your applications 


GROVER MULLIN, Control Data Corp: 


Choosing a hard disk drive involves finding 


a suitable price/performance combination 


Hard or rigid disk drives lead all other storage 
technology media in capacity, access speed and price. 
However, the cost of disk drives is declining, and the 
selection is broad: disk drives are available in several 
disk diameters, technology levels, product configura- 
tions and capacities. Price/performance and packaging 
flexibility can result from these options, but choosing 
the right configuration can be complex. A disk buyer 
can quickly limit the likely candidates, however, by 
understanding the intended application, forecasting 
growth needs and applying the analysis. The “cook- 
book” approach to selecting the right drive for an 
application examines capacity, removability, perfor- 
mance, size, price and interface. 


Rigid disks 


Removable Fixed/removable Nonremovable 


Pack 
14 in. 
Qin. 


Cartridge 
14 in. 
11 in. 

8 in. 
5in. 
<5in. 


Pack 
14 in. 


Cartridge 
14 in. 
11in. 

Bin. 


Fig. 1. Rigid disk drives allow many configuration options. Fixed 
disk drives are best when overall capacity, cost or cost per megabyte 
are important, but for applications requiring data protection and 
physical data security, removable or fixed-removable drives may be 
more suitable. 
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The 5 %-in. CDC 9415 Wren Winchester disk drive stores 19M 
bytes of data in fixed, sealed data modules at densities of 8,730 
or 9,000 bits per in. 


Look for large capacity 


Capacities of today’s rigid disk drives vary greatly 
(see table). Before evaluating drives, a disk buyer 
should determine the intended file size for his applica- 
tions and multiply this size by the number of files to be 
stored. 

Rigid disk products are available in diameters 
ranging from less than 5 in. to 14 in. for fixed or 
removable disk drives and 8, 11 and 14 in. for fixed and 
removable devices (Fig. 1). By 1987, the sub-5-in. disk 
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5 Mb on the half- 


Seagate Technology 
down-sizes the Winches- 
ter again. Now you can 
store five megabytes 
on-line in half the height 
of our standard 5'4" 
Winchesters. 

Our new half-high ST 206 


Sie ee 
offers the _ perfect half- 
same five mega- high companion. 
bytes (formatted) of storage Now you Can fit two half- 


Capacity ina new, low-profile high discs, our new ST206 
design. And we've included = and any half-high minifloppy, 
rugged plated media for in the same space as our stan- 
even greater reliability. dard W/inchester. The ST 206 is 


shell, from Seagate. 


the perfect size for your new, interface as the OEM's favor- 


low-profile system designs. 
It’s also rugged enough for 
portable applications. 
Nothing has changed 
but the size. 

The half-high ST206 has 
the very same capacity and 


SEE US AT COMDEX BOOTH #256 


ite Winchesters—the Seagate 
$T406 and our ST 706 remov- 
able cartridge Winchester. It’s 
just smaller. 
Shrinking the cost 
of Winchester. 

We've reduced more than 


size. The ST206 is an excellent 
value. Especially in volume. 
Get small now. 

Evaluation units are avail- 
able now. So don't wait for 
promises. Call Seagate today 
and get five megabytes on 
the half shell. 


Seagate Technology 


360 El Pueblo Road, Scotts Valley, California 95066 (408) 438-6550 TELEX 172114 SCVL 
Regional Sales Offices: Hopkinton, Massachusetts (617) 435-6961; Newport Beach, 
California (714) 851-9964; Richardson, Texas (214) 783-6711 


TELEX 5 213 379 


European Sales Office: Kreillerstrasse 21, 8000 Munich 80, West Germany, 89-43-13-900, 


Authorized U.S. Distributor: Arrow Electronics. 


“Turning the tide in disc technology” 
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©1982 Seagate Technology 


Disk drives 


PERIPHERALS DIGEST 


drive will effectively handle as much as 20M bytes; the 
5-in. disk, 20M to 150M bytes; and the 8-in. disk, 150M to 
450M bytes. Anything higher than 450M bytes will be 
handled on a 14-in. drive. 


The limiting performance factor in 
real-time systems is disk access time, 
which depends on both system 
performance and 

disk drive technology. 


Regardless of capacity, the total storage is generally 
divided into working, or scratchpad, storage, which 
consumes about 55 percent; permanent files, about 20 
percent; and the operating system, about 15 percent. 


Characteristics 
of medium 


PAccesstodata | - [- [os [is Ps PT yy 


PStoragecost =f +] + fs [- | +] s [ - | — | 
pessoctue | so f+ ft i+] +] [+ | + | 
ore capacity pcx sr be E - este | t ae + 


= Advantageous Neutral — = Disadvantageous 


Fig. 2. Rigid disks compare favorably in price/performance to 
other removable media. /n the three most significant categories— 
data access, transfer rate and storage capacity—they beat all 
contenders except optical storage and redundant disks. But optical 
disks are not reusable and are difficult to integrate with conventional 
technologies, and redundant disk storage is expensive and space 
consuming. 


This leaves about 10 percent of the total file space for 
future expansion. But the disk buyer should be 
cautious: “Disk space is like closet space; you never 
have enough,” says one system designer. 


Media removability increases security 


The removable-media concept was inspired by eco- 
nomics because drives were very expensive compared 
to media. Today, removability provides backup for data 
in case a drive fails. A user then can move a pack or 
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cartridge to another drive. The removability increases 
security as well because data can be moved to a 
protective site. Removable or fixed/removable drives 
are often appropriate in “creative” environments, such 
as programming-development and word-processing fa- 
cilities. 

Fixed media require a system designer to consider 
methods of removing critical data from the sealed 
media to prevent a disk failure or catastrophe from 
destroying his database. Fig. 2 is a subjective “plus, 
minus and neutral” evaluation of possible data-removal 
options. Communicating data to a remote disk is 
becoming a more common backup method. 


Measuring performance 


The limiting performance factor in real-time systems 
is disk access time, which depends on both system 
performance and disk drive technology. For example, 
mainframes require a 10- to 35-msec. access time; 
minicomputers, 25 to 55 msec.; and microcomputers, 50 
to 200 msec. This data transfer rate can be optimized or 
degraded depending on the disk drive used. 

The servo technologies of disk drives provide a wide 


Relative 
access 


time 30- 
(msec.) 


Fig. 3. The speeds and life spans of servo technologies affect 
their suitability for certain applications. Stepper-motor disk drives 
are generally effective for single-user stations, while voice-coil drives 
are better for multi-user, multitasking environments. 


Fig. 4. Size options for disk drives give system designers 
configuration flexibility for machines ranging from desk-tops and 
microcomputers to large minicomputer systems. 
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250 bil ’ 


delivered... 


Reliable bytes, too. You’ve told us that. By the way you’ve ordered 
our high capacity 5!4” Winchester drives. Again and again. By now 
we’ve delivered more high capacity drives than any other supplier. 


And we’ve increased our production capacity to 2,000 drives a day. 


Just to accommodate the demand. 

But don’t worry. It hasn’t gone to our head. We’re still just as 
careful of quality as ever. That care has given us the industry’s 
lowest rejection rate. And the highest performance rating. 

Whichever capacity you choose — 6MB, 12MB 19MB or 40MB 
— you can always be confident that the last byte will be as good as 
the first. Call or write today for complete product and pricing 
information. 9216 Eton Avenue, Chatsworth, CA 91311 
(213) 709-6445 TWX 910-494-4834 


The Capacity Leaders: 


<a 


SEE US AT COMDEX, BOOTH #142 


ytes 


Ft. Worth, TX, (817) 332-7859 / Springfield, MA, (413) 783-2386 / In Europe: Pangbourne Berks, UK, 07357-4120, Telex 849910. 
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“UNIX is a trademark of Bell Laboratories “XENIX is a trademark of Microsoft Corporation “OASIS is a trademark of Phase One Systems “PICK is a trademark of Pick Systems 
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PERIPHERALS DIGEST 


range of access speeds (Fig. 3). At the slow end is the 
stepper motor, which is not as expensive as the voice 
coil, but is also not as fast, accurate or precise. As arule 
of thumb, stepper-motor drives perform well with a 


Relative OEM disk-drive pricing 
by disk diameter, 1987 
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Fig. 5. The greater the storage capacity, the lower the price per 
megabyte. This curve is expected to get lower and longer. 
Personal/professional 


Communications 
8% 


Printer 
12% 


Minicomputer 


Communications 
4% 


single-user station (a Z80-based machine, for example), 
but would degrade if three terminals were added. 
Rotary voice coils could take over in a multi-user, 
multitasking environment; however, more than 16 
terminals would strain the drive’s access rate. Several 
access requests and more powerful 16-bit machines are 
best handled by linear voice-coil disk drives. For 
example, drives with linear actuators are well-suited to 
UNIX operating systems, which require fast disk access 
to be efficient. As disks put more data on-line and more 
users discover a system’s new potential, the number of 
user requests for data increases. Unless the number of 
accesses has been designed into performance, system 
throughput will be disappointing at best and a failure at 
worst. 

Having estimated access requirements, a disk speci- 
fier must consider how much data can be transferred in 
bursts. If an application demands many consecutive 
long pages, the designer should set some large buffers 
and choose a disk with a faster transfer rate. Short 
pieces of data can tolerate a slower transfer rate, but 
can slow data accessing. 

A drive’s intelligence makes performance more 
efficient by permitting speed matching, local error 
correction and self diagnostics. The greater the intelli- 


Small business system 


Communications 
6% 


Printer 
15% 


Supermini/mainframe 


Communications 
10% 


Fig. 6. The most costly component for all computer configurations in 1987 will be disk storage, according to industry analysts. 
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Non-contact retractable heads 


Embedded servo 


Clean air system 


Linear motor 


Removable cartridge 


If you think we put all this into 
our 5! cartridge drive for nothing, 


In fact, like any good design, 
if it wasn't deemed absolutely nec- 
essary, we didn't put it in. That's 
something to think about when you 
examine 5%" removable-cartridge 
Winchester drives that leave out these 
vital features. 

We consider an air system that 
can maintain a Winchester's Class 
100 environment a necessity. Even 
after thousands of cartridge inser- 
tions. Not so stiff a requirement when 
you consider that a particle of dust 
or cigarette smoke can cause a head 
crash and result in catastrophic 


think again. 


loss of data in your desktop system. 

And retractable heads. If the 
head never, ever touches the media, 
there's never, ever a chance for 
damage and data loss. Any other 
odds should be unacceptable. 

And other manufacturers use 
a stepper motor for positioning. But 
we won't. Stepper motors are intrin- 
sically less accurate than linear 
motors. And linear motors provide 
fast access (40 ms). Stepper motors 
don't. Our choice was easy. 

Same for embedded servo. 
More accurate, better track following, 
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and part of the system that assures 
reliable cartridge interchangeability 
from one drive to another. 

Of course there is even more to 
our story. And if you think we'd send 
you our color brochure for nothing, 
you're right. 

Call us at (805) 683-3811, Telex 
658341. DMA Systems, 601 Pine 
Avenue, Goleta, CA 93117. 


Systems 
Just what this industry needs. 
See Us At Booth #2434 
() COMMIDER. 
Nov. 29-Dec. 2, 1982 


Las Vegas Convention Center 
Las Vegas. Nevada 
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gence, the more expensive the drive. 


Size: an important criterion 


Thanks to distributed data processing, which places 
computing power on desk tops, disk form factors have 
become valid selection criteria. Today, 30M-byte disks 
are available in 14-, 10-, 8-, and 5¥%-in. form factors. A 
smaller diameter disk permits system designers to 
package the total system in a smaller box. Fig. 4 shows 
the accepted “standard” hard disk drive box sizes. 
Exceptions to these box dimensions have been caused 
by technology and _ size/performance trade-offs by 
vendors. For example, if a vendor believes a voice-coil 
actuator is necessary, he must make his drive larger 
than if he used stepper-motor actuator technology. On 
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transfer 
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Fig. 7. Emerging interface standards should be considered when 
selecting a disk drive. The best choice is the interface that 
accommodates the greatest range of transfer rates and types of 
peripherals. 


CDC’s 9710 removable storage drive uses a front-loading, 8-in. 
data pack, stores as much as 8M bytes of data and incorporates 
an SMD interface. 
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the other hand, if he is designing a desk-top package, 
the physical packaging constraints allow only smaller 
capacity drives. Other considerations in determining an 
appropriate size are special power and cooling require- 
ments. 


Price factors 


Disk drive prices range from $170 for a sub-5-in. 
(e.g., 3¥2-in.) unit to more than $100,000 for a 1.5G-byte 
drive. Price per megabyte varies depending on drive 
size and technology, and price/capacity ratios are still 
falling (Fig. 5). History shows that disk storage is a 


‘Disk space is like closet space; 
you never have enough.’ 


major cost contributor to total system prices, and 
Control Data Corp. estimates that disk storage will be 
the most expensive part of minicomputer and micro- 
computer systems of all sizes by 1987 (Fig. 6). A system 
integrator’s projected end-user prices should deter- 
mine what he pays for a rigid disk storage component. 


Users want standard interfaces 


Computer users are pressuring disk drive manufac- 
turers for interface standards. Standard rigid disk 
interfaces have evolved slowly over the past few years 
to the point at which three or four de facto standards 
exist, and two or three others are becoming standards 
(Fig. 7). 

The expense of changing interfaces can drastically 
affect software and controller development costs. A 
system integrator should choose an interface to meet 
performance factors—one that accommodates new 
technologies and has the flexibility to cover a broad 
range of drives. 

Although eventually fewer interface standards will 
accommodate more types of peripherals, current stan- 
dards are limited to specific classes of storage media. 
cpc’s Intelligent Standard Interface attaches peripher- 
als with speeds from 10M to 50M bits per sec. It is 
superseding CDC’s Storage Module Drive interface. The 
Standard Committee Standard Interface is the upgrad- 
ed Shugart Associates System Interface, accepted and 
renamed by the American National Standards Insti- 
tute. SCSI attaches high-performance rigid 5¥4-in. disk 
drives with transfer rates of approximately 7M bps. The 
Seagate Technology Corp. ST506 also supports 5¥4-in. 
drives but at 5M bps, while Shugart Associates’ SA1000 
is the standard for floppies. CJ 


Grover Mullin is general manager, OEM marketing require- 
ments, at Control Data Corp., Minneapolis, Minn. 
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FREE TEST DRIVE 


Ampex has a sporting offer for you. 


Just evaluate any of our 544”, 8” or 14” 
Winchesters in your lab, and you'll get the drive 
free Sor your i rst order. It’s our way of 
introducing you to our high-performance 
Winchester ‘s milies, with storage capacities from 
7MB to 330MB: 

54%" PYXIS:"6.7, 13.3, 20.0, 26.7MB of 
unformatted capacity. 8” SCORPIO?'49. 7, 82.9MB 
of unformatted capacity. 14” CAPRICORN?" 165, 
330MB of unformatted capacity. 

You'll discover that these drives deliver a 
performance package of power and reliability that 
pulls away from the competition. And for a price 


that keeps you in the 
driver’s seat. 

Ampex Corporation, 
Memory Products 
Division, 200 North 
Nash Street, 

El Segundo, CA. 
(213) 640-0150 


Test drive an Am = disk drive today. 
For details call toll-free 800-421-6863. 


AMPEX 


Ampex Corporation + + One of The Signal Companies |®! 
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Company Disk diameter 
Model 14-in. —10%/2-in. 8-in. 
(Y/N) (Y/N) (Y/N) 


ADVANCED ELECTRONICS DESIGN 


Winc0d8 N N yi 
ALPHA DATA, INC. 
Atlas ¥ N N 


AMPEX CORP. 


SCORPIO-48 N N y 
SCORPIO-80 N N his 
CAPRICORN ¥ N N 
165 

CAPRICORN Y N N 
165E 

CAPRICORN Ni N N 
330 


8-IN. AND LARGER FIXED DISKS 


Capacity 
(M bytes) 


46.8 


128 


165.9 


330.3 


APPLIED PERIPHERAL SYSTEMS, INC. 


4830-1/4835-1 Y N N 
4830-3/4835-3 ” N N 
4830-2/4835-2 al N N 
ATASI CORP. 

3020 N N Y 
3033 N N Y 
3046 N N ¥; 


CENTURY DATA SYSTEMS, INC. 
C2048 N yi 
CONTROL DATA CORP. 


CDC 9410 N N v 
Finch 


CDC 9410 N N Y 
Finch 


CDC 9410 N N yY 
Finch 


CDC 9410 N N Ni 
Finch 


CDC 9410-1K N N ¥ 
Finch 


CDC 9410-1K N N yy. 
Finch 


CDC 9730 ¥: N N 
mini module drive 


CDC 9730 Y N N 
mini module drive 


CDC 9775 ¥ N N 
fixed module 
drive 


CDC 9715 N N N 


fixed storage 
drive 
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34.2 


24 


32 


40 


24.8 


31.0 


80 


160 


679 


160 


Avg. 
access 
time 
(msec.) 


70 


23 


30 


25 
25 


25 


30 
30 


30 


30 


42 


42 


42 


42 


42 


42 


30 


30 


25 


30 


Transfer 
rate 
(K bytes’ 
sec.) 


219 


1250 


1200 
1200 


1200 


1200 


1200 


1209 


800 


800 


800 


800 


1200 


No. ofdata Bytes’ 


surfaces 


20 


10 


track 


20160 


20160 
20160 


20160 


20160 


20160 


40960 
40960 


40960 


10417 
10417 


10417 


20160 


10416 


10416 


10416 


10416 


10416 


10416 


20160 


20160 


20160 


20672 
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Actuator type 


servo rotary 


linear voice coil 
linear voice coil 


linear voice coil 


linear voice coil 


linear voice coil 


linear 
linear 


linear 


linear voice coil 
linear voice coil 


linear voice coil 


voice coil 


rotary voice coil 


rotary voice coil 


rotary voice coil 


rotary voice coil 


rotary voice coil 


rotary voice coil 


rotary voice coil 


rotary voice coil 


linear voice coil 


rotary voice coil 


Interface type Price Special features 


{$) 
9430 DEC RLO2 emulation 
SMD, ANSI 600, Q100 cobalt-plated, retractable head, brushless DC motor 
SMD or ANSI 3810 functional testing during power-up, no maintenance or adjustment 
SMD or ANSI 4870 functional testing during power-up, no maintenance or adjustment 
SMD 7715 functional testing during power-up, on-board diagnostic routines 
SMD 7715 functional testing during power-up, on-board diagnostic routines ; 
5 
SMD 10730 functional testing during power-up, on-board diagnostic routines a. 
a 
i) 
= 
SMD thin-film heads, self-test, RLL recording, micro-based a 
Lo 
SMD thin-film heads, self-test, RLL recording, micro-based Py 
2 
SMD thin-fiim heads, self-test, RLL recording, micro-based 8 
ST-506 1470, Q1000 closed-loop servo, double isolation, shock mounting 
ST-506 1800, Q1000 closed-loop servo, double isolation, shock mounting 
ST-506 2150, Q1000 closed-loop servo, double isolation, shock mounting 
SMD 3000, Q100 
FDI/LDI/ISI/SMD 1350, Q500 variable sectoring, integral data recovery, sealed module 
FDI/LDI/ISI/SMD variable sectoring, integral data recovery, sealed module 
FDI/LDI/ISI/SMD variable sectoring, integral data recovery, sealed module 
FDI/LDI/ISI/SMD 2040, Q500 variable sectoring, integral data recovery, sealed module 
SAIXXX 1625, Q500 variable sectoring, sealed module 
SAIXX 1920, Q500 
SMD 4515, Q500 sealed data module, integral power supply 
SMD 5180, Q500 sealed data module, integral power supply 
SMD 14860, Q500 sealed data module, internal diagnostics 
SMD compatible 4600, Q250-499 9-in., fixed/variable sectoring, dual channel access 
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8-IN. AND LARGER FIXED DISKS 


Company Disk diameter Capacity Avg. Transfer No.ofdata Bytes/ Actuator type 
Model 14-in.  10%2-in. 8-in. (M bytes) access rate surfaces track 
(Y/N) (Y/N) (Y/N) time (K bytes/ 
(msec.) sec.) 


COMPUTER DYNAMICS 


OEM Disk N N Y 5.3 52 540 2 band 
CORVUS SYSTEMS, INC. 

20MB N N ¥ 20.5 35 648 5 10800 linear voice coi 
11MB N N iy 11.3 35 648 3 10800 linear voice coi 
CYNTHIA PERIPHERAL CORP. 

D160-4 N y! N 73 40 920 4 12800 linear voice coi 
D160-6 N Y N 109 40 920 6 12800 linear voice coi 
D160-8 N ¥: N 145 40 920 8 12800 linear voice coil 
D165 N y N 73 40 920 4 12800 linear voice coi 
D165 N Y N 109 40 920 6 12800 linear voice coil 
D165 N Y N 145 40 920 8 12800 linear voice coi 
DATA GENERAL CORP. 

6160 Y N N 73 38 1209 3 17920 

6161 Y N N 147 38 1209 5 17920 

6214 Y: N N 675 38 1209 20 0 

DICOM INDUSTRIES, INC. 

604 Y N N 29 90 4 10417 

DIGITAL DEVELOPMENT CORP. 

530M Y N N 1 1375 4 11500 fixed 

750 ¥ N N 4.8 1125 2 18750 fixed 

800 y, N N 9.6 1125 2 18750 fixed 
M6000 Y N N 4.8 18750 2 18750 pneumatic 
DISCTRON 

DP-400 N N Y 46.4 875 4 13 voice coil 
HARRIS CORP. 

5650/5651 Y N N 300 38 1209 19 20160 linear voice coil 
storage module removable 

5660/5661 Y N N 675 33 1209 20 20160 linear voice coil 
5330/5331 Y N N 80 36 1209 5 20160 linear voice coil 
5350/5351 ¥ N N 160 36 1209 5 20160 linear voice coil 
5630/5631 ¥ N N 36 1209 5 20160 linear voice coil 


storage module 


HIGHTRACK COMPUTER TECHNIK GMBH 


HT160 N N y¥ 160 30 10 0 

HT80 N N ag 80 30 5 20160 rotating 
IBIS SYSTEMS, INC. 

5380 A-2, B-2 Y N N 1409 16 3000 16 19120 linear 
A-4 ns N N 2818 16 3000 32 19120 linear 
B-4 ¥ N N 2818 16 3000 32 19120 linear 


292 MINI-MICRO SYSTEMS/November 1982 


Interface type Price Special features 


(S) 
many 1100 WD-1000-80 intelligent controller 
parallel §995 6-mo. warranty 
various 4995 6-mo. warranty 
Cal 3160, Q100 
Cal 3440, Q100 
Cal 3720, Q100 i) 
-s 
Cal SASI, intelligent interface 2 
cal SASI, intelligent interface ‘o 
® 
cal SASI, intelligent interface I 
4 
2 
Data General 18000 a 
Es 
Data General 24000 4 
wn 
Data General 5000 
HP 21XX/1000 13000 7¥e-in. rack mount 
many head-per-track, militarized 
many head-per-track 
many head-per-track 
many head-per-track, ruggedized 
parallel 1540, Q1000 
SMD 34250 565D has universal disk controller; $9400 
SMD 40000 5660 has universal disk controller; $8000 
SMD 14500 5330 has universal disk $7400 
SMD 20900 5350 has controller; $7400 
SMD 20500 5630 has controller; $6400 
SMD 
IBM, SMD single port, thin-film media 
IBM, SMD 97650 single port, thin-film media 
IBM, SMD 81000 single port, thin-film media 
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8-IN. AND LARGER FIXED DISKS 


Company Disk diameter Capacity Avg. Transfer No.ofdata Bytes/ Actuator type 
Model 14-in.  101-in. 8-in. (Mbytes) access rate surfaces track 

(Y/N) (Y/N) (Y/N) time ({K bytes/ 

(msec.) sec.) 

IBM CORP. 
3310A1 N N uf 64.5 27 1031 11 16384 rotary 
3310A2 N N ¥ 64.5 27 1031 11 16384 rotary 
3310B1 N N ¥ 64.5 rag 1031 isu 16384 rotary 
3310B2 N N ¥ 64.5 27 1031 11 16384 rotary 
3344B2 ¥. N N 280 25 885 15 8368 linear radial 
3344B2F We N N 280 25 885 15 8368 linear radial 
3350A2 X N N 635 25 1198 15 19069 linear radial 
3350A2F yi N N 635 25 1198 15 19069 linear radial 
3350B2 ¥ N N 635 25 1198 15 19069 linear radial 
3370A1 ‘ N N 571.3 20 1859 12 0 linear 
3370B1 Y N N 5713 20 1859 12 0 linear 
3375A1 y N N 819.7 19 1859 12 0 linear 
3380AA4 Ye N N 1520 16 3000 18 47476 linear 
3380B4 q N N 1520 16 3000 AS 47476 linear 


INTERNATIONAL MEMORIES, INC. 


7710 N N Y 12.6 35 648 3 10800 linear voice coil 
7720 N N x 21 35 648 5 10800 linear voice coil 
7740 N N ¥ 42 50 648 5 10800 linear voice coil 
8470 N N y. 42 35 648 5 10800 linear voice coil 
8760 N N a4 57 35 648 7 10800 linear voice coil 
KENNEDY CO. 

§3160 y N N 165 30 1000 5 20160 rotary voice coil 
5380 ¥ N N 82 30 1000 5 160 rotary voice coil 
6172 N N NY 24.5 40 800 3 13344 linear voice coil 
6173 N N ¥ 40.9 40 800 5 13344 linear voice coil 
7340 N N ne 41.4 30 1209 > 20160 rotary voice coil 
7380 N N Y 82.9 30 1209 5 20160 rotary voice coil 
MEGAVAULT 

MV116 N N a 116.1 45 1209 7 20160 rotary voice coil 
MV20L N N Y 20.4 45 625 3 10416 rotary voice coil 
MV25L N N ae 25.7 45 625 3 10416 rotary voice coil 
MV26 N N ie 26.6 45 812 3 13545 rotary voice coil 
MV34L N N bY 34.1 45 625 5 10416 rotary voice coil 
MV42L N N ¥ 42.8 45 625 5 10416 rotary voice coil 
MV44 N N yy. 44.4 45 812 5 13545 rotary voice coil 
MV48 N N : 49.7 45 1209 3 20160 rotary voice coil 
MV48L N N Y 47.8 45 625 is 10416 rotary voice coil 
MV60L N N Y 60.0 45 625 ri 10416 rotary voice coil 
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Interface type Special features 


14280 fixed-block architecture, single-drive control 

23730 fixed-block architecture, 2 drives, control 

11300 fixed-block architecture, attaches to 3310A 

20750 fixed-block architecture, 2 drives, attaches to 3310A 
41600 

43250 has 1M-byte fixed-head capacity 

41600 

51910 has 1M-byte fixed-head capacity 

32940 CKD, attaches to 3350A 

44350 fixed-block architecture, 2 actuators, control 

29550 fixed-block architecture, 2 actuators, attaches to 3370A1 
50720 2 actuators, control 

116050 4 actuators, 2 controllers for dynamic path selection 


84240 4 actuators, attaches to 3380 or AA4 


ANSI or IMI 1775 (OEM) 
ANSI or IMI 2090 (OEM) 
ANSI or IMI 2490 (OEM) 
ANSI or IMI 2490 (OEM) full shock mounts 


ANSI or IMI 2690 (OEM) full shock mounts 


SMD, Pico 4625, Q100 power supply, slides, terminator 


SMD, Pico 3700, Q100 power supply, slides, terminator 


SMD, ANSI, disk bus 1895, Q100 


SMD, ANSI, disk bus 2195, Q100 
SMD, ANSI, Pico bus 2560, Q100 


SMD, ANSI, Pico bus 3195, Q100 


SMD or ANSI 2900, Q500 aluminum casting, AC/DC, status display, closed air 
SA1000/ST-512 1800, Q500 aluminum casting, AC/DC, status display, closed air 
SA1000/ST-512 1990, Q500 aluminum casting, AC/DC, status display, closed air 

SMD or ANSI 1990, Q500 aluminum casting, AC/DC, status display, closed air 
SA1000/ST-512 1995, Q500 aluminum casting, AC/DC, status display, closed air 
SA1000/ST-512 2200, Q500 aluminum casting, AC/DC, status display, closed air 

SMD or ANSI 2200, Q500 aluminum casting, AC/DC, status display, closed air 

SMD or ANSI 2480, Q500 aluminum casting, AC/DC, status display, closed air 
SA1000/ST-512 2190, Q500 aluminum casting, AC/DC, status display, closed air 


SA1000/ST-512 2390, Q500 aluminum casting, AC/DC, status display, closed air 


8-IN. AND LARGER FIXED DISKS 


Company Disk diameter Capacity Avg. Transfer No.ofdata Bytes/ Actuator type 
Model 14-in.  10%/2-in. 8-in. (M bytes) access rate surfaces track 

(Y/N) (Y/N) (Y/N) time (K bytes/ 

(msec.) sec.) 

MV62 N N ¥¢ 62.1 45 812 7 13545 rotary voice coil 
MV83 N N ¥ 82.9 45 1209 5 20160 rotary voice coil 
MICROPOLIS CORP. 
1202ANSI N N Y 26.8 42 922 3 15364 voice coil 
1202SA N N ¥: 20.6 42 922 3 15364 voice coil 
1203ANSI N N ts 44.6 45 542 5 10416 voice coil 
1203SA N N Y 34.3 45 542 6 10416 voice coil 
1221 N N ¥ 8.9 42 922 1 15364 voice coil 
1222 N N ¥ 26.7 42 922 2 15364 voice coil 
1223 N N Y 44.6 42 922 3 15364 voice coil 
1400ANSI N N Yi 100/200 28 1248 0 20800 voice coil 
1400SA N N Y 50/100 28 542 0 10416 voice coil 
1400SMD N N x 80/160 26 1200 0 20160 voice coil 
1420 N N ¥ 74/148 28 922 0 15364 voice coil 


MITSUBISHI ELECTRONICS AMERICA, INC. 

M2860-1 N N ¥ 21.7 35 806 3 13440 linear motor 
M2860-2 N N Y 50.7 35 806 7 13440 linear motor 
NATIONAL MEMORY SYSTEMS CORP. 


160ION Y N N 160 60 1200 5 fixed 
474 ¥. N N 474 17 1860 10 
84 N N Y 84 40 1200 € fixed 


NEC INFORMATION SYSTEMS, INC. 


D1510 Y N N 331.5 20 1200 15 20480 linear voice coil 
D1550 ¥ N N 663 20 1200 15 20480 linear voice coil 
D2230 N N Y 42.5 30 1200 5 20480 rotary voice coil 
D2246 N N ¥ 85.0 25 1200 6 20480 rotary voice coil 


PRIAM CORP. 


1070 N N ¥ 11 73 900 4 15151 stepper motor 
3450 N N ¥ 35 42 800 5 13440 linear voice coil 
7050 N N ¥, 70 42 800 5 13440 linear voice coil 
804 N N Y 105 42 1200 5 20160 linear voice coil 
Diskos 15450 Y N N 158 40 1040 3 20160 linear voice coil 
Diskos 3350 ¥ N N 34 45 1040 1 20160 linear voice coil 
Diskos 6650 ¥ N N 68 45 1040 1 20160 linear voice coil 
QUANTUM CORP. 

Q2010 N N “fi 10.7 55 542 2 8192 rotary torque 
Q2020 N N Y 21.3 60 542 4 8192 rotary torque 
Q2030 N N ¥ 32 60 542 6 8192 rotary torque 
Q2040 N N ¥, 42.66 65 542 8 8192 rotary torque 
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Interface type Price Special features 


(S) 
SMD or ANSI 2390, Q500 aluminum casting, AC/DC, status display, closed air 
SMD or ANSI 2690, Q500 aluminum casting, AC/DC, status display, closed air 
ANSI X3T9.3 
SA1100 
ANSI X3T9.3 
SA1100 
y fo 
> 
_ f 
s 
ANSI X3T9.3 Q. 
SA1100 5 
q 
= 
SMD a 
= 
Micropolis intelligent x 
=. 
< 
3 
SMD 2200, Q100 DC brushless, direct-drive motor, |C amplifier built into each head 
SMD 2650, Q100 LSI micro-based system performs RAS, others 
SMD slide racks, front panel 
fixed slide racks, front panel 
SMD slide racks, front panel 
SMD 9800, Q100 
SMD 13500, Q100 
SMD 2850, Q100 
SMD 3300, Q100 AM detect, mounting frame, term resistors 
Priam, SMD, ANSI 1315, Q500 on-board data separator 
Priam, SMD, ANSI 1950, Q500 DC motor, data separator, common interface with 14-, 51-in. drives 
Priam, SMD, ANSI 2720, Q500 DC motor, data separator, common interface with 14-, 5%-in. drives 
Priam, SMD, ANSI 3300, Q500 DC motor, data separator, common interface with 14-, 5-in. drives 
Priam, SMD, smart 3440, Q500 DC motor, data separator, common interface with 8-, 51/s-in. drives 
Priam, SMD, smart 1680, Q500 DC motor, data separator, common interface with 8-, 51/-in. drives 
Priam, SMD, smart 2235, Q500 DC motor, data separator, common interface with 8-, 51/-in. drives 
Q2000/SA1000 1200, Q500 
Q2000/SA1000 1500, Q500 
Q2000/SA1000 1800, Q500 
Q2000/SA1000 2100, Q500 
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8-IN. AND LARGER FIXED DISKS 


Company Disk diameter Capacity Avg. Transfer No.ofdata Bytes/ Actuator type 
Model 14-in.  10%2-in. 8-in. (M bytes) access rate surfaces track 
(Y/N) (Y/N) (Y/N) time (K bytes/ 
(msec.) sec.) 


SCIENTIFIC MICRO SYSTEMS 


FWT series N N Y 8.9 65 543 0 0 
SHUGART ASSOCIATES 
SA4004 Y N N 14.5 65 9000 2 0 band 
SA1002 N N ¥ 5.3 52 540 2 0 band 
SA1004 N N Y 10.7 52 540 4 0 band 
SA1104 N N Y 20.3 35 540 4 0 closed loop servo 
SA1106 N N Y 33.9 35 540 6 0 closed loop servo 
SA4008 vi N N 29 65 9000 4 0 band 
STORAGE TECHNOLOGY CORP. 
8654 y. N N 1346 23 1198 30 19969 linear voice coil 
8775 if N N 673 23 1198 15 19969 linear voice coil 
SYSTEM INDUSTRIES 

Y. N N 675 30 1200 19 0 

N ¥ N 475 25 1900 0 0 

N Y N 160 30 1000 0 0 
TANDON CORP. 
TM703 N N Y 31 39 5 1300 rotary/voice control 
TECSTOR, INC. 
S-165 ¥. N N 165.9 29 5 20160 
S-200 Y N N 199.1 29 6 20160 
S-300 ¥ N N 315.2 30 9 20160 
S-330 ¥ N N 331.8 30 9 20160 
S-85 Y N N 82.9 29 3 20160 


3M DATA RECORDING PRODUCTS 


8432 N N NY 20 75 933 < 17920 
8431 N N sf 10 75 933 2 17920 stepper, band actuated, rotary 
8533 N N ¥ 60 39 933 4 17920 voice coil rotary 


WANG LABORATORIES, INC. 


2265V-3 yy, N N 675 25 1200 20 20160 linear voice coil 
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Interface type Price Special features 


($) 
6900 includes 1.2M-byte floppy disk drive 
1600, Q200 
SA801/851 1140, Q200 
SA801/851 1400, Q200 
SA1000 1920, Q200 
SA1000 2300, Q200 
2000, Q200 © 
ae 
a 
5 
native interface 32125, Q100 Qa 
> 
ANSI/SMD 13786, Q100 diagnostics, micro-controlled adjustment oa 
s 
: 
2) 
SMD 25000 dual-channel optional, self-test a: 
SMD 16500 dual-channel standard = 
SMD 9000 dual-channel optional . 
ST-506 1950 600 tpi, on-board MPU, closed-loop 
SMD 5450, Q100 
SMD 6000, Q100 
SMD 6551, Q100 
SMD 6551, Q100 
SMD 4899, Q100 
ANSI 1226 1735, Q100 modularity permits migration from 10M to 240M bytes, air filtration 
ANSI 1226 1525, Q100 modularity permits migration from 10M to 240M bytes, air filtration 
ANSI 1226 3380, Q100 modularity permits migration from 10-240MB, air filtration 
SMD 38000 
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5/,-IN. FIXED DISKS 


Company _— Capacity Avg. Transfer No.of Bytes: Actuator Interface Price = Special features 
Model (M bytes) access rate data track type type (S) 

time (K bits’ surfaces 

(msec.) sec.) 


ADVANCED ELECTRONIC DESIGN, INC. 


Winc05 6.4 93 259 5033 DEC RX02 and RLO1,02 emulation 

AMPEX CORP. 

PYXIS 7 6.7 90 625 2 10417 Rotational ST506 930 temperature compensated head positioning, automatic 
stepper motor lock 

PYXIS 13 13.3 90 625 4 10417 Rotational ST506 1095 temperature compensated head positioning, automatic 
stepper motor lock 

PYXIS 20 20 90 625 6 10417 Rotational ST506 1325 temperature compensated head positioning, automatic 
stepper motor lock 

PYXIS 27 26.7 90 625 8 10417 Rotational ST506 1540 temperature compensated head positioning, automatic 
stepper motor lock 

BASF AG 

6183 9.6 61 brushless DC motor 

6184 14.4 92 brushless DC motor 


COMPUTER MEMORIES, INC. 


CM5206 6.4 72 625 2 10400 open loop stepper ST-506 650, on-board micro, manganese-zinc heads 
Q1000 

CM5412 12.8 72 625 4 10400 open loop stepper ST-506 775, 
Q1000 

CM5619 19.1 72 625 6 10400 open loop stepper ST-506 990, 
Q1000 

CM5640 40 40 625 6 10400 closed loop servo ST-506 1320, closed loop servo positioning system, on-board micro 
Q1000 

CONTROL DATA CORP. 

cbc 19 50 600 3 10080 rotary voice coil + FDI/LDI/ISI 1150, __ integral data recovery, LSI circuits, variable sectoring 

9415-3 Q1000 

“wren” 

CDC 32 50 600 5 10080 rotary voice coil FDI/LDI/ISI 1150, integral data recovery, LSI circuits, variable sectoring 

9415-3 Q1000 

“wren” 

CDC 19 50 625 3 10080 rotary voice coil ST5XX 1450, —_ LS! circuits, variable sectoring 

9415-5 Q1000 

“wren” 

CDC 32 50 625 5 10080 rotary voice coil ST5XX 1450, _—_ LS! circuits, variable sectoring 

9415-5 Q1000 

“wren” 

CORVUS SYSTEMS, INC. 

6MB 6.7 125 960 4 12000 steel band various 3195 6-mo. warranty 

DISCTROM 

RMSS507 6.4 77 625 2 10417 rotary ST-412 805, Q100 buffered seek mode, 19.4 W 

RMS514 12.8 77 625 4 10417 rotary ST-412 935, Q100 buffered seek mode, 19.4 W 

RMS526 25.5 77 625 8 10417 rotary ST-412 1365, buffered seek mode, 19.4 W 
Q100 

EVOTEK CORP. 

ET-5500 one 49 625 8 8192 linear band ST-506 1650. _ thin-film media, 5-phase stepper motor 
Q1000 

ET-5800 51.6 49 8 16328 linear band ST-506 2225, __ thin-film media, 5-phase stepper motor 
Q1000 

HEWLETT-PACKARD CO. 

9134A 4.6 4173 50 7680 
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Company Capacity Avg. Transfer No.of Bytes/ Actuator Interface Price Special features 


Model (M bytes) access rate data track type type (S) 
time (K bits’ surfaces 
(msec.) sec.) 


INTERNATIONAL MEMORIES, INC. 


5006 68 625 2 8192 stepper ST-412 625, shocks, plated media, head-mounted preamp 
Q1000 

5012 68 625 a 8192 stepper ST-412 740, 
Q1000 

5018 68 625 6 8192 stepper ST-412 850, 
Q1000 


IRWIN/OLIVETTI, INC. 


HD 562/13 11.3 66 625 6 10417 — stepper motor ST-506 900, Q500 1.1-msec. track-to-track access 
HD-561 7.5 120 625 4 10417 = stepper motor ST-506 660, Q500 
HD-562/11 3.8 66 625 2 10417 stepper motor ST-506 630, Q500 1.1-msec. track-to-track access 
HD-562/12 75 66 625 4 10417 = stepper motor ST-506 740, Q500 1.1-msec. track-to-track access 
Irwin 416 16 34 675 2 9952 rotary voice coil Irwin 1140, embedded servo 
Q500 
Irwin 510 12.2 33 675 2 9952 rotary voice coil Irwin 1650, _—_ cartridge tape drive, embedded servo 
Q500 = 
Sal 
s 
Irwin 516 16 34 675 2 9952 rotary voice coil Irwin 1794, | embedded servo, tape cartridge drive od 
Q500 2: 
pas 
MAXTOR a 
=. 
XT-1045 47.9 35 625 6 10417 rotary voice coil ST-506 S 
wo 
XT-1065 67 35 625 8 10417 rotary voice coil ST-506 
XT-1085 86 35 625 10 10417 rotary voice coil ST-506 
XT-1105 105 35 625 12 rotary voice coil ST-506 


MICRO PERIPHERALS, INC. 


Griffin | 12.7 35 4 10416 1675 

MICROPOLIS CORP. 

1302 17.3 38 625 2 10416 voice coil ST-506 

1303 34.6 38 625 2 10416 voice coil ST-506 

1304 51.9 38 625 6 10416 voice coil ST-506 

MINISCRIBE CORP. 

2006/2012 6.4/12.8 85 625 4 8192 rack and pinion ST-412 675, 
Q1000 

3006/3010 6.4/10 85 625 2 8192 rack and pinion ST-412 600, half-high drive 
Q1000 

4010/4020 10/20 120 625 4 8192 rack and pinion ST-412 Be 

1 


MITSUBISHI ELECTRONICS AMERICA, INC. 


M4863-2 6.7 75 625 4 10417 — stepper motor SA600, 720. Q500 DC brushless direct-drive motor, average latency time 
ST-506 8.3 msec 

M4863-3 10 75 625 6 10417 = stepper motor SA600, 850, Q500 spindle clamp and head shipping position clamp 
ST-506 mechanism 


NEW WORLD COMPUTER CO., INC. 

2/0 2 19 625 1 13000 steppermotor | New World 496, Q500 
4/0 4 19 625 2 13000 stepper motor New World 756, Q500 
NIPPON ELECTRIC CO., LTD. 


RD-5133 13.3 75 625 8 10416 linear Seagate type 
POLYMORPHIC SYSTEMS 
HD/18 18 70 625 3995 cabinet, controller. S-100 adapter, cables 
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Company Capacity Avg. Transfer No.of  Bytes/ Actuator Interface Price = Special features 


Model (M bytes) access rate data track type type (S) 
time (K bits’ surfaces 
(msec.) sec.) 
PRIAM CORP. 
502 50 35 625 7 10416 linear voice coil ST-506, Priam 2000, shock mounts, data separator with Priam interface 
Q500 
RODIME PLC 
RO 206 $1.5 50 625 6 8192 stepper ST-506 microprocessor diagnostics, temperature compensation 
RO 208 42 50 625 8 8192 stepper ST-506 microprocessor diagnostics, temperature compensation 
RO201 5.3 90 625 2 8192 stepper ST-506 525, microprocessor diagnostics, temperature compensation 
Q1000 
RO202 10.5 90 625 4 8192 stepper ST-506 650, microprocessor diagnostics, temperature compensation 
Q1000 
RO203 15.8 90 625 6 8291 stepper ST-506 775, microprocessor diagnostics, temperature compensation 
Q1000 
RO204 21 90 625 8 8192 stepper ST-506 895 microprocessor diagnostics, temperature compensation 
ROTATING MEMORY SYSTEMS, INC. 
s RMS-507 6.4 77 625 935. Q100 optional data separator boosts cap. to 9.5MB 
7) 
2 RMS-514 12.8 77 625 1165, optional data separator boosts cap. to 19.1MB 
a] Q100 
= 
4 RMS- 19.1 77 625 1330, optional data separator boosts cap. to 28.5MB 
a=) 
Q100 
& 
pd RMS-526 25.5 77 625 1485, optional data separator boosts cap. to 38MB 
its) Q100 
SEAGATE TECHNOLOGY 
ST-406 6.4 85 625 2 band ST-506 
ST-412 12.8 85 625 4 band ST-506 
ST-419 19.1 85 625 6 band ST-506 
ST-506 6.4 170 625 4 10416 band ST-506 11K-hr. MTBF, DC voltage 
SHUGART ASSOCIATES 
SA604 6.7 99 625 4 band 1090, 
Q200 
SA606 10 99 625 6 band 1275, 
Q200 
TANDON CORP. 
502 12.8 85 625 4 1300 ST-506 1200, 306 cylinders, 345 tpi, on-board MPU 
Q680 
503 19.2 85 625 6 1300 ST-506 1450, 306 cylinders, 345 tpi, on-board MPU 
Q795 
TM501 6.4 85 625 2 1300 ST-506 950, Q545 306 cylinders, 345 tpi, on-board MPU 
TEXAS INSTRUMENTS INC. 
525/122 12.8 100 625 ST-506 1575 
525/61 6.4 100 625 ST-506 1225 
UNITED PERIPHERALS 
UP-9705 6.4 85 625 4 8192 stepper SAS! 2995 error correction, compatible with most small computers 
UP9800 6.4 85 625 4 8192 stepper HPIB 2995 error correction, compatible with most HP computers 
VERTEX ELECTRONICS, INC. 
V130 31 30 625 3 rotary voice coil ST-506 thin film media, manganese-zinc ferrite heads 
V150 51.7 30 625 5 rotary voice coil ST-506 thin film media, manganese-zinc ferrite heads 
v170 72.3 30 625 7 rotary voice coil ST-506 thin film media, manganese-zinc ferrite heads 
XCOMP, INC. 
X/BT-16 20 40 625 4 stepper Xcomp complete software, power supply, cabinet 
X/BT-8 10 40 625 2 stepper Xcomp complete software, power supply, cabinet 
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~ Winchesters. 


In 51/4and8 


Disctron has the 


Disctron offers you more capacity, higher performance, and easier integration in 
54-inch Winchester. With capacities to 40 megabytes. With average access times 
as low as 35 ms. And with special features—electronically dampened actuator, 
buffered step mode, electrical spindle brake, integral microprocessor control and 
built-in AGC. 


Easy integration. Slip these 5'4-inch drives into an existing minifloppy cavity. Use 
standard minifloppy voltages. Use standard ST506/ST412 interfacing. These drives 


are ready to go. 
Plug in the Disctron difference in 5'4-inch Winchester. 


CARTRIDGE DISKS 


Company Disk size Fixed Removable Avg. access Transfer rate No. of data Bytes/ 
Model 14-in. = 10¥2-in. = 8-in. 5 %4-in. Capacity capacity time (msec.) (K bytes/sec.) surfaces track 
(unformatted, 
M bytes) 


ADVANCED ELECTRONICS DESIGN, INC. 


Win08/Flex02 N N N Yi 23.4 1.0 70 219 0 0 
AMPEX 

DFR 932 Y N N N 16 16 30 1209 2 20160 
DFR 964 Y: N N N 48 16 30 1209 4 20160 
DFR 996 Ag N N N 80 16 30 1209 6 20160 
DM 9200Q Y N N N 200 28 806 19 13440 
DM 9300Q Y N N N 300 28 1209 19 20160 
DM 9300AQ Y N N N 300 28 1209 19 20160 
DM 940 Y N N N 40 28 1209 5 20160 
DM 980 ¥ N N N 80 28 1209 5 20160 


BALL COMPUTER PRODUCTS 


BDA 100 ¥ N N N 103.2 30 1200 5 20160 
BDA 160 iy N N N 164.2 30 1200 § 20160 
BDA 50 Y N N N 54.7 30 806 5 13440 
BDA 80 Y N N N 82.9 30 1200 5 20160 
CENTURY DATA SYSTEMS, INC. 

AMS 380 378.5 25 1208 14 32000 
M160 161 50 1280 6 32000 
M20 20.15 65 960 4 24000 
M40 40.32 65 960 24 

M80 80.64 50 960 6 24000 
T200/202-SA 208/210 30 806 19 13440 
T300/302/306-SA 312/315 30 1209 19 20160 
T50-SA 54.7 30 806 13 440 
T80/82-SA 82.9 30 1209 5 20160 
AMS 315 315 25 1208 19 20160 
CONTROL DATA CORP. 

CDC 976X Y N N N 40 30 1208 5 20160 
storage module drive 

CDC 976X Y N N N 80 30 1208 ss 20160 
storage module drive 

CDC 976X ¥ N N N 300 30 1208 19 20160 
storage module drive 

CDC 9710 82.9 30 1208 5 20672 


removable storage drive 
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Actuator type 


linear & rotary 


linear & rotary 


linear & rotary 


linear voice coil 


linear voice coil 


linear voice coil 


linear voice coil 


linear voice coil 


linear motor 
linear motor 
linear motor 


linear motor 


linear voice coil 
torquer motor 
stepper motor 
stepper motor 
torquer motor 
linear motor 
linear motor, servo controlled 
linear motor, servo controlled 
linear motor 


linear voice coil 


linear voice coil 


linear voice coil 


linear voice coil 


linear voice coil 


MINI-MICRO SYSTEMS/November 1982 


Interface type 


SMD/CMD 


SMD/CMD 


SMD/CMD 


SMD 


SMD 


SMD 


SMD 


SMD 


SMD 
SMD 
SMD/Trident 


SMD/Trident 


SMD 
SMD 
Marksman 
Marksman 
SMD 
TTL/SMD 
TTL/SMD 
TTL 
TTL/SMD 


SMD/Trident 


SMD 


SMD 


SMD 


SMD compat. 


Price 
(8) 


8540 1 


4765, Q50-99 

5415, Q50-99 

6000, Q50-99 
10390, 


Q50-99 


10390, 
Q50-99 


10390, 
Q50-99 


5900, Q50-99 


5900, Q50-99 


7760, Q100 
4050, Q100 
1780, Q100 
2235, Q100 
3265, Q100 
9055, Q100 
10255, Q100 
5200, Q100 
5935, Q100 


7000, Q100 


5840, Q500 


10945, Q500 


4370, Q500 


Special features 


integral floppy disk drive, DEC RX02, RLO2 emulation 


Winchester/ cartridge, address mark format, 32, 64 or 96 MByte 


unformatted capac. 


Winchester/ cartridge, address mark format, 32, 64 or 96 MByte 


unformatted capac. 


Winchester/ cartridge, address mark format, 32, 64 or 96 MByte 


unformatted capac. 


removable SMD; NRZ, CDC 9766 compat., precompensation 
circuitry 


removable SMD; NRZ, CDC 9766 compat., precompensation 
circuitry 


823 cylinder removable; NRZ, CDC 9766 compat., dynamic 
breaking 


SMD removable, rack slide mount, NRZ to Miller code (MFM) 


SMD removable, rack slide mount, NRZ to Miller code (MFM) 


19-in. rack mount, variable sector sizes 
19-in. rack mount, variable sector sizes 
19-in. rack mount, variable sector sizes 


19-in. rack mount, variable sector sizes 


dual access; 300M bytes 


single or dual channel (9766), integral power supply 


single or dual channel (9766), integral power supply 


single or dual channel (9766), integral power supply 


9-in., fixed/variable sectoring, dual channel access 
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CARTRIDGE DISKS 


Company Disk size Fixed Removable Avg. access Transfer rate No. of data Bytes, 
Model 14-in. = -10¥2-in. = 8-in. —5%-in. capacity capacity time (msec.) (K bytes/sec.) surfaces track 
(unformatted, 
M bytes) 

CDC 9455 N N Y N 8.35) 8.35 42 1208 4 20672 
Lark 

CDC 9457 N N ay N 25 25 35 1208 4 20672 
Lark 

CDC 9427H Y N N N 6 6 35 3125 4 7825 
Hawk 

DATA GENERAL CORP. 

6060 Y N N N 96 43 806 19 12288 

6061 Y N N N 192 43 806 19 12288 

6122 Y: N N N 277 43 1209 19 17920 


DICOM INDUSTRIES 


402 N N N Y 60 6 90 8 10417 
DISCTRON 

DP-100 N N Y N 11.6 875 2 13 
DMA SYSTEMS CORP. 

Micro-Magnum N N N Y 6.75 40 625 2 10890 
Micro-Magnum 5/5 N N N Y 6.75 6.75 40 625 4 10890 
IBM CORP. 

3340A2 Y N N N 140 25 885 12 8368 
3340B1 ¥. N N N 70 25 885 11 8368 
3340B2 Y N N N 140 25 885 22 8638 


NEC INFORMATION SYSTEMS 
D2220 N N Y N 25.5 30 1200 3 20480 
NEW WORLD COMPUTER CO., INC. 


2/2 N N N yi; a e 19 2 13000 
4/2 N N N ¥: 4 2 19 3 13000 
4/4 N N N Y 4 4 19 4 13000 
SEAGATE TECHNOLOGY 

ST706 N N N x 6.4 85 625 2 0 
VERMONT RESEARCH CORP. 

5017-4 Mi N N N 26.2 26.2 45 673 4 12800 
8010 N N N N 11 33 481 2 8192 
8520 N N NV. N 11 11 42 481 4 8192 


WANG LABORATORIES, INC. 


2260 Y 6.25 6.25 35 497 4 7812 

2265V-1 Y N N N 80 30 1200 5 20160 
2265V-2 Y N N N 300 30 1200 19 20160 
2265V-2B x 300 1200 19 20160 
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Actuator type Interface type 


linear voice coil LDI/ISI/SMD 
linear voice coil LDI/ISVSMD 
linear voice coil CDD 


Data General 
Data General 


Data General 


SASI, LSI-11/23 
voice coil parallel 
linear motor ST-506 
linear motor ST-506 
linear radial 2 heads/surface 
linear radial 2 heads/surface 
linear radial 
rotary voice coil SMD 
stepper motor New World 
stepper motor New World 
stepper motor New World 
band ST-506 
linear drive level 
linear ANSI, SASI, drive level 
linear ANSI, SASI, drive level 
linear voice coil Hawk 
linear voice coil SMD 
linear voice coil SMD 
linear voice coil SMD 
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Price 
(S) 


2345, Q500 


3070, Q500 


3830, Q500 


32250 
35900 


43350 


8000 


1390, Q1000 


1320, Q1000 


1571, Q1000 


24570 
13510 


17200 


2375, Q100 


836, Q500 
996, Q500 


1196, Q500 


10700 
17000 
34000 


23000 


Special features 


32 or 64 sectors, integral data recovery, sealed data module 


32 or 64 sectors, integral data recovery, sealed data module 


integral power supply, integral data recovery 


removable Winchester, 51/-in. rack mount 


count-key-data, 2 drives & control 


count-key-data, attaches to 3340A 


sealed Winchester removable cartridge 
sealed Winchester removable cartridge 


sealed Winchester removable cartridge 


power supply, data encode/decode, actuator lock, non-contact 
head 


data encode & separation, non-contact heads 


full data encode & separation, non-contact heads 


includes 22C12 disk controller 
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CARTRIDGE DISKS 


Disk size Fixed Removable Avg. access Transfer rate No. of data. 
Vin, 10%-in, Bin, S¥ein, capacity capacity time (msec.)  (K bytesisec.) surfaces 


lunfe .J 
M bytes) 


2280N-1 


2 Bee 2 wee 2 eee eee 
2 Bee 2 Sey Sas eee 


6.3 312 


6.4 


WD505 
ZENITH 


625 


Dual Bus is a trademark of Microbar Systems Inc. *Multibus is a trademark of Intel Corporation. UNIX is a trademark of Bell Telephone Laboratories, Inc. XENIX is a trademark of Microsoft Corporation. 
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IS, ak wf 
Ny ae cae 


Actuator type Interface type ice LST epee fesowes. ee 


microprocessor-controlled, thermal compensation 


read/write protection 


That's the kind of performance you can expect from Microbar's f~ 

8086- or MC68000-based Dual Bus™ Computers. Up to 50% 

more performance in your Multibus* system, depending upon Zi want to design in fast 

your application. Without sacrificing Multibus compatibility Pry ler ily sack 

And without requiring on-board memory that's off-limits to every- J ead Bal i oa 

one else. and technical specs, for the CPU 

indicated below. Also include the 

unique combination of dual ported memory and a dedicated, high ff a Ceenenens neee 

~ — Speed bus. The CPU gets its own Zero wait state access path into —— 6086 ________ MC68000 
memory. While other devices use the Multibus bus as usual. Check enclosed ____ MC -—- 


SaAUp ¥sIP aBpuye) 


The secret of this “fast and a half” performance is Microbar's latest copy of the IEEE P796 specifica- 


So your software can get the most out of this high performance VISA Card Exp. Date 
hardware, Dual Bus Computers fully support memory management. Handy for organizing 16 Mbyte / can't wait for the mail. Have a sales represent- 
address spaces. Absolutely necessary for running advanced operating systems like UNIX* and INE Con aOL IO 
XENIX* J Name : = as 


To help you get the most out of your design efforts, Microbar has developed a Dual Bus Title 
Computer design kit. With all the information you need to add a Dual Bus Computer i) Company 
to your system. In a hurry. Because today designing a systt) mm micROBAR Address 
fast is not enough. You have to be fast and a half. SYSTEMS Ox 


Microbar Systems Inc./1120 San Antonio Road/Palo Alto, California 94303/(415) 964-2862 Inc. ff City = = _ State ZIP a eS 


lephone ——_— 


ff CIRCLE NO. 154 ON INQUIRY CARD 
A 


It isn’t just plug-compatible, 
it’s software-compatible. 


Introducing AMS 315, the first Winchester 
precisely designed to the storage specifications of 
300-MB removable pack drives. So for the first time 
you get all the advantages of a 300-MB Winchester 
without rewriting your software. Or redesigning 
your interface. 

We're truly SMD compatible. 

Century’s AMS 315 has the same 20,160 bytes 
per track. 

Same 19 tracks per cylinder. 

Same 823 as 
cylinders per 
spindle. | cpu 

Same 3,600 | 
RPM rotation. 

All in one- 
third the space. 1.2 Gigabytes 
Using less than Stack four AMS 315s for 1.2 gigabytes of Winchester storage 
half the power. in about the same space as your 300-MB removable pack drive. 
At about two-thirds the initial delivered cost. 

Plus you get more than twice the reliability and 
eliminate preventive maintenance so the on-going 
cost of ownership is less, too. 

Expand your mass storage alternatives with 
Winchester technology. You'll see the difference right 
away. Your system never will. 

Call to arrange a test drive. 

Century Data Systems, Marketing Communications 
C1-10, 1270 N. Kraemer Blvd., Anaheim, CA 92806, 
(714) 999-2660. 

AMD House, Goldsworth Road, Woking, Surrey, 
England, GU 21 1JT, 44-4862-27272. 


Century Data Systems 


A Xerox Company 


See us at COMDEX Booth 2154 
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Finally, a Winchester that 
goes head-to-head, track-to-track, 
cylinder-to-cylinder, byte-to-byte 

with 300-MB removable 
pack drives. 


Seagate sets you free. 


Free to operate in a portable 
environment. Free to remove and 
change the Winchester disc. Free 
from back-up worries. Free from 
dependence on floppies. You can 
have this freedom now. With the 
Seagate Freedom Generation of 
5%"' Winchester cartridge drives. 

Our new freedom generation gives 
your system the performance, capacity 
and reliability of our standard Win- 
chesters. Plus, for those applications 
where there's severe shock and vibra- 
tion, we've added that extra measure of 
protection provided by plated media. 
Free from lack of portability. 

The Seagate ST706 more than 
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meets the rugged requirements of port- 
able computers. The removable car- 
tridge virtually eliminates potential disc 
damage due to severe shock to heads 
and disc found in portable applications. 
Free from back-up worries. 

The ST 706 is the Winchester that 
backs itself up. Use it to copy from 
your favorite Seagate fixed disc drive. 
Make a 1:1 copy of your ST406 or our 
new ST206 half-high disc. Do it faster 
than with tape. And do it with a sim- 
ple, industry-standard controller. 

Free from the limitations of fixed 
discs. 

When you fill up a cartridge, just 
plug in another. Every cartridge stores 


a generous five megabytes (formatted). 
Free from dependence on 
floppies. 

Now your users can enjoy the port- 
ability of removable media, without 
problems. Seagate's rugged cartridges 
feature plated Winchester media and 
are sealed away from contamination. 
Set yourself free. 

Your system can gain better per- 
formance and reliability starting now. 
So order some ST706 Freedom Gener- 
ation cartridge drives for evaluation 
today. Call Seagate. 


Seagate Technology 


360 El Pueblo Road, Scotts Valley, California 95066 (408) 438-6550, TELEX 172114 SCVL 
Regional Sales Offices: Hopkinton, Massachusetts (617) 435-6961; Newport Beach, 
California (714) 851-9964; Dallas, Texas (214) 783-6711 

European Sales Office: Kreillerstrasse 21, 8000 Munich 80, West Germany. 89-43-13-900, 


TELEX 5 213 379 


Authorized U.S. Distributor: Arrow Electronics. 


“Turning the tide in disc technology” 
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See us at COMDEX Booth #256 


©1982 Seagate Technology 
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Selecting 


8-in. floppy 


disk drives 


GEORGE SOLLMAN, Shugart Associates Inc. 


A step-by-step evaluation process leads 
integrators to the best drive for an application 


More than 13 years after their introduction, 8-in. 
floppy disk drives still offer a good combination of 
price, performance and reliability in both single- and 
double-sided configurations. They are well-suited for 
various applications in both stand-alone and distributed 
systems. New technologies have created exciting new 
possibilities in terms of overall system performance 
while increasing the number of alternatives available to 
prospective customers. A system integrator’s job is 
more challenging than ever, but even today, diskette 
drive selection can be reduced to a simple, step-by-step 
process. Considering only those drives with necessary 
basic performance and reliability features, prospective 
buyers must determine their major system require- 
ments, investigate which drives will satisfy those 
requirements and carefully evaluate a vendor. 


Get the basics 


The first step in drive selection should be selecting a 
size. In choosing a size, a system integrator determines 
the drive form factor to be used in a system for years to 
come. Users of 8-in. floppies, for example, most likely 
will upgrade to half-height 8-in. floppies or 8-in. 
Winchesters rather than 5¥4-in. products. Staying with 
the same-sized drive prevents costly and time-con- 
suming system redesigns to accommodate a different- 
sized drive. 

The choice of a standard-height or half-height drive 
should be made before investigating models or vendors. 
The recent availability of half-height products has 
provided an attractive alternative to standard-height 
drives. These products typically offer the same capacity 
as standard models in half the space. Thus, as much as 
800K bytes of unformatted capacity is available in 
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Half- and full-height 8-in. floppy drives offer similar capacities, 
performance and price. System integrators can start with a full-height 
drive and convert to two half-height drives without major modifica- 
tions to the system design. 


single-sided models, and as much as 1.6M bytes is 
available in double-sided models. Because prices of 
half-heights are roughly comparable to those of their 
full-sized predecessors, these new products also pro- 
vide a cost-effective alternative to redesigning a 
system to accommodate minifloppies, a move involving 
the sacrifice of substantial investments in media and 
software. 

Besides the benefit of reduced size, many half- 
heights provide designers with increased performance 
and higher reliability over previous models. Shugart 
Associates’ SA810/860 series, for example, uses a 
brushless, direct-drive DC motor not only to achieve 
reduction to half-height, but also to increase drive 
reliability through a reduced parts count. Belts and 
pulleys associated with the AC motor used in earlier 
models are eliminated in the SA810/860, and the DC 
motor enhances performance by starting the drive in 
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less than one latency (complete rotation of the disk). 
The head-load solenoid in earlier models is also 
eliminated, further reducing the parts count and 
contributing to quiet operation—an important feature 
for systems used in office environments. 

Although half-heights offer many advantages, a case 
can still be made for selecting full-sized floppies. They 
are mature products, well-advanced on manufacturing 
and cost learning curves and are readily available in 
high volumes. Buyers choosing full-sized floppies are 
not locked into these products because future upgrades 
can be made to half-heights or 8-in Winchesters. 

When selection begins, only drives with certain 
performance and reliability features should be consid- 
ered. The drive electronics should include write- 
protect circuitry to prevent accidental modification of 
data, and a door lock prevents removal of a diskette 
yhile a drive is operating. Without these features, a 


8-in and larger diskette drives 


Average 


access time 89 to 210 msec. 


8000 to 10,000 hours 


Relative 
humidity 


20% to 80% 


Conventional AC and brushless DC motors are both used in 8-in. 
floppy drives. Brushless DC motors use fewer parts and generally 
provide higher reliability. 
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user could destroy data while a system was updating a 
file. Other essential features include an on-board data 
separator and an index/sector separator if hard-sector 
media are used. 


Features and performance 


Once fundamental performance and flexibility fea- 
tures have been considered and the choice between full- 
or half-height has been made, designers should then 
identify the key drive characteristics required to 
satisfy the system application. Depending on system 
use, the most important drive requirement might be 
capacity, reliability or cost. Because most floppies are 
used in single-user systems, access time is seldom a 
major concern, and the 99- to 200-msec. range of 
current drives is sufficient for most applications. 

When selecting floppies for a word-processing sys- 
tem, capacity is probably the most important factor. 
Even a moderate volume of letters, reports, memos and 
mailing lists generated in a small to medium depart- 
ment can quickly fill a double-sided diskette. To avoid 
accumulating an unwieldly number of diskettes, two 
double-sided, double-density floppies, each providing as 
much as 1.6M bytes of unformatted capacity, would be a 
good choice for such a system. 

In some applications, reliability rather than capacity 
is the most important drive requirement. One example 
is the use of a floppy disk drive to load operating 
software into a mainframe’s main memory. Because 
banks and insurance companies often use mainframes, a 
drive breakdown could inconvenience thousands of 
customers. Capacity is not the dominant factor here, as 
the operating system typically occupies only a portion 
of one side of a diskette. In this application, a 
single-sided drive provides sufficient capacity for the 
operating system with room for updates and enhance- 
ments. Reliability ranks second only to capacity when 
choosing a drive for word-processing systems because 
businesses increasingly depend on the ability of these 
systems to boost office productivity. 

Prospective customers seeking high reliability should 
aggressively question the guidelines used to establish 
the drive’s mean-time-between-failure rating. Duty 
cycle, for example, could differ for devices with the 
same MTBF. 

Cost, on the other hand, might be the most important 
criterion to a home-computer user buying a drive as 
add-on memory. Because many competitive drives are 
comparable in capacity and performance, saving a few 
dollars could be the deciding factor for such a 
low-quantity buyer. When buying in OEM quantities, 
customers pay about $350 per unit in volumes of 500 for 
single-sided drives and about $450 for double-sided 
products. Single quantities sell for about $200 more in 
each category. 


Evaluate the vendors 


Careful evaluation of a drive vendor is as important 
as investigating the drive itself. Today’s crowded 
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| MITSUBISHI ELECTR 


More Storage. Less Space. 


It’s new and it’s from Mitsubishi: the M4854 
half-height 514” flexible drive. The M4854 delivers 
up to 1.6 Mb of storage-the same as most 8” 
drives—yet it takes up only half as much space as 
a conventional 514” drive. Not bad, considering 
the M4854 is about the same price as most con- 
ventional 514” disk drives. And just in case you 
prefer a half-height unit with 1.0 Mb of storage, 
Mitsubishi also makes the M4853. 


More Features. Less Money. 


As with all other Mitsubishi flexible disk drives, 
the M4854, 1.6 Mb, 51/4” half-height offers more than 
a lot of memory. It gives you many features: 


Like a head load mechanism with all ferrite heads. 
A patented circular Gimbal support that ensures 
stable read/write operation and long media life. 
An advanced Direct Drive brushless DC Motor that 
eliminates all concern for changing drive belts. 

It also provides the torque necessary to reduce 
the disk rotation starting time to only 250 milli- 
seconds. And for speed, the M4854 has a steel 
band head positioning mechanism which results 
in a track-to-track time of only three milliseconds 
and average access time of 91 milliseconds. 


You'll also find Mitsubishi OEM prices are 
extremely competitive. 


NICs AMERIC 
COMPUTER PERIPHERALS DIVISION 


PA FI GR 


, INC. 


8" disk drive 


8” half-height 


51/4" half-height 


More Products. Less Hassle. 


Of course, features like these aren’t just limited 
to Mitsubishi 51/4” half-height drives. You'll find them 
throughout the entire Mitsubishi line, which includes 
standard-height 51/4” fixed and flexible drives, 8” 
fixed drives and 8” full and half-height flexible drives. 


More Reliability. Less Maintenance. 


Now that you know what goes into our drives, you'll 
know why they have a MTBF rate of 10,000 POH 
or more. Unit life is even more impressive -5 years 
or 20,000 power-on hours, whichever occurs first. 
No matter which type of drive you need, Mitsubishi 
has a package that’s just 
right for you. For de- 
tails on the entire 
line, contact your 
Mitsubishi 
representative 
today. 


sr 


MITSUBISHI 
ELECTRONICS 


See us at COMDEX, Booth #242 
SNE SR hla isk i a Sagal 8 Sanaa es Bas a 5 By 
2200 W. Artesia Bivd., Compton, CA 90220 (213) 9 9-6055 
Boston (617) 938- 4220 - Dallas (214) 258-1266 
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market demands that qualified vendors provide support 
before, during and after a sale. System integrators 
should remember that diskette drives represent an 
increasing percentage of system cost—as much as 60 
percent in the case of many microcomputers—so the 
drives have a great impact on the integrator’s business 
reputation and bottom line. As is the case with 
selecting the drive itself, a few basic questions simplify 
the process of determining whether a vendor is the 
right one. 


Vendor evaluation checklist 

Category 

High-volume production 

Commitment to new manufacturing processes 

Quality assurance program 

Post-sale support 

Inexpensive product integration 

Regional repair centers 

Product documentation 

Complete product line 

Vendor's financial resources 

Product introduction track record 

Corporate R&D commitment 

Customer references 


First, does the vendor have an established track 
record for high-volume disk drive production? Also, 
what level of testing and quality assurance is in place at 
the factory? Is complete documentation and post-sale 
technical and application support available? Is the 
vendor committed to producing compatible follow-on 
products to help satisfy tomorrow’s market require- 
ments? 

A visit to the vendor’s factory is probably the most 
reliable means of answering many of these questions. 
This allows prospective customers to see the vendor’s 
general level of operation as well as its commitment to 
quality assurance, technical support and account man- 
agement. 

High-volume production and manufacturing innova- 
tion are essential to lowering the cost of drives sold to 
OEMs. When visiting a diskette factory, prospective 
customers should ask about new manufacturing pro- 
cesses being implemented or considered. Shugart, for 
example, is using robotic technology and progressive 
assembly to increase production volume and to maintain 
high quality and low cost. 

Quality and reliability are especially critical with the 
large number of vendors in the market. This intense 
competition means that quality levels acceptable today 
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will be rejected by customers tomorrow as more 
reliable products become available from other vendors. 
When evaluating vendors, prospective customers 
should look for a quality-assurance program to prevent 
problems before drives are shipped instead of when 
they are in the field. Such a program considers product 
reliability while a drive is on the drawing board, uses 
high-quality parts obtained through stringent vendor 
qualification, monitors drive assembly and maintains 
effective channels for customer feedback to identify and 
correct recurring problems. 

Strong post-sale support is another essential service 
provided by qualified disk drive vendors. Post-sale 
support should include easy access to application 
engineers to help quickly integrate drives into new or 
existing systems, and to technical support people to 
answer questions about drive functions and perfor- 
mance. Comprehensive documentation is a sign of a 
good customer support organization. 


Quality levels acceptable today will be 
rejected by customers tomorrow as 
more reliable products become 
available from other vendors. 


Other major post-sale considerations are the number 
and locations of a vendor’s regional service centers. Are 
repair centers readily available, or must drives be 
returned to the factory for repair? Also, do the repair 
centers include facilities for repairing Winchester disk 
drives? This could be important when a system 
integrator or his customers want to upgrade from 
floppies to Winchesters. 

The vendor’s product line and its track record are its 
resume. A buyer should check whether a vendor is a 
one-product company or a full-line supplier. A company 
that offers a complete product line has greater 
experience and depth of personnel to satisfy current 
and future needs for rotating memory devices. The 
transition to higher performance, higher capacity 
drives can be simplified if an upgraded product is 
available from the current supplier. Qualifying a new 
vendor and interfacing new drives is expensive. A 
buyer should make sure the vendor has a proven track 
record of introducing higher performance, higher 
capacity follow-on products. 

As a final step in vendor selection, the vendor’s R&D 
efforts should be considered. What methods, products 
and technologies are receiving attention? The answers 
to these questions reveal a vendor’s commitment to 
serving the customer’s needs tomorrow as well as 
today. ‘- 


George Sollman is vice president and general manager of 
marketing at Shugart Associates, Sunnyvale, Calif. 
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IMI reinvents the 5!4”Winchester. 
And backs it with a 2-year warranty. 


If our new 5000H Series drives 
weren't the most reliable 5%” 
Winchesters ever built, we 
wouldn't give them an un- 
precedented 2-year warranty. 
Don’t expect touse it, though. 
5000H Series drives are 
made to withstand the every- 
day abuse known as “normal 
system usage”’ And to give con- 
tinuously superior perform- 
ance in even the most demand- 
ing applications. 
So the overwhelming odds 
are that the 2-year warranty 
will expire long before the drive 
ever does. 


THIN-FILM PLATED MEDIA 
PRESERVES DATA 
INTEGRITY, INCREASES 
STORAGE CAPACITY. 


To ensure that 5000H drives 
withstand harsh treatment 
without sacrificing data integ- 
rity, the media is thin-film 
plated. Thin-film plating is or- 
ders of magnitude more shock 
resistant than ferric oxide coat- 
ings and many times harder. 
Because it’s not easily dam- 
aged, data is not easily lost, and 
the drive remains in service. 
Thin-film plated media also 
allows greater bit densities, as 
much as 10,700 bpi. This has 
enabled IMI to up the unfor- 


matted storage capacity of the 
5021H drive, for example, to 21 
Mbytes. 

And to improve data in- 
tegrity even further, we’ve 
maintained industry standard 
formats and transfer rates with 
lower track densities. 


NEW 2-PIECE SHOCK- 
MOUNTED CHASSIS 
EXTENDS SERVICE LIFE. 


To protect the heads and disks, 
we've recessed the head/disk 
assembly inside a rigid, die-cast 
frame enclosure. Integral shock 
mounts at the center of gravity 
insulate the head media inter- 
face from the environment. 
Besides reducing acoustical 
noise, this 2-piece design min- 
imizes vibration and shock 
loads transferred to the heads 
and disks during installation 
and use. Even the printed cir- 
cuit boards utilize the shock- 
mounted design to lessen 
stress on the components. 


NEW THERMALLY 
STABLE DESIGN 
ENSURES OPTIMAL 
HEAD POSITIONING. 


5000H Series drives have a 
deeply finned die-cast base 
and cover that increase both 
the stiffness of the structure 
and the surface area for heat 
transfer. 

When thermal distortion of 
the head/disk assembly is min- 
imized, head positioning is op- 
timized. And the combination 
of temperature stability and 
lower track densities substan- 
tially reduces the potential for 
off-track errors. 


T/L 


Were at it again. 
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HEAD-MOUNTED 
PREAMPLIFIER 
PROVIDES MAXIMUM 
NOISE IMMUNITY. 


Only IMI puts the read/write 
preamplifier on the head stack, 
where it greatly reduces EMI/ 
RFI noise susceptibility. This, 
coupled with the inherently 
higher signals of plated media 
(>50%) and the shielding of the 
all metal frame, yields the best 
signal to noise ratio in the 
industry. 
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A FULL LINE OF 
HIGH PERFORMANCE 
54%" WINCHESTERS. 


Although the unformatted 
storage capacity ranges from 
6.38 Mbytes to 21 Mbytes, de- 
pending upon the drive model 
and interface, all 5000H Series 
drives feature: 

@ 68 msec access time. 

@ 303 tpi. 

@ 3600rpm. 

For specification sheets, call 
or write: International 
Memories Incorporated, 10381 
Bandley Drive, Cupertino, CA 
95014.(408) 446-9779. TWX: 
910-338-7347 


* See Us At Booth #2068 
COMMIDEIR. 


Las Vegas Convention Center 
Las Vegas, Nevada 
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THE DSD 880 
WINCHESTER SYSTEM. 


MADE THE WAY 
DIGITAL WOULD MAKE IT: 


EXCEPT DIGITAL 
DOESN'T MAKE IT. 


~ See us at Booth3022  HyperDiagnostics, HyperService and Rapid Module Exchange are trademarks of Data Systems Design, Inc. 


a 7d (CO) DYSiak : PDP is a registered trademark of Digital Equipment Corp. 


“Nov. 29-Dec. 2, 1982 


The people at Digital are a pretty smart 
bunch. They make some of the finest small com- 
puters in the world. So we like to think that if 
they were to make a new storage system like our 
880 Winchester/Floppy, they'd do it the same 
way we did. 

First of all, they'd make it extremely reliable 
with extensive testing and by using one of the 
most reliable storage technologies known, the 
Winchester. 

Next, theyd offer it in different capacities, 
like 7.8, 20.8, and 31.2 megabytes, with a choice of 
.5 or 1 Mb floppy back-up, or none at all. 

These different configurations would, of 
course, be fully compatible with Digital’s LSI-11 
and PDP®-11 computers. 

And the whole package would be extremely 
compact, just 5% inches high, so it would save 
space and fit in almost anywhere. 

They might even add some on-board self- 
diagnostics, similar to our exclusive HyperDiag- 
nostics,;” so you could test, exercise, and debug 
without a CPU. And cut down on your service 
costs at the same time. 

Maybe they'd even institute a module swap 
program, something like our Rapid Module 
Exchange,” which would be designed to get you 


back up andrunning within twenty-four hours. 

Finally, since this system would be so 
dependable, they’d be able to offer their extended 
service at a much lower price—much like we do 
with our own HyperService;" which goes into 
effect when the 90-day warranty expires and 
covers everything. 

And then, as if it weren’t good enough 
already, they'd offer this remarkable storage sys- 
tem at a lower cost per megabyte than any com- 
parable system. 

The fact is, though, Digital doesn’t make 
anything like this. 

Which is why we make the DSD 880 Win- 
chester system to go with your Digital computer. 

And, why we make it the way we do. 


Corporate Headquarters: 2241 Lundy Ave- 
nue, San Jose, CA 95131. Eastern Region Sales and 
Service: Norwood, MA, 617 769-7620. Central 
Region Sales: Dallas, TX, 214 980-4884. Western 
Region Sales: Santa Clara, CA, 408 727-3163. 
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8-in and larger diskette drives 
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8-in and larger diskette drives 


FDD 100-8 


FDD 200-8 


TM 848-2 


TM848-1 


ND-108 


ND-20D, ND-20DL 


YD-174D 


YD-180 


405, Q500 


350, Q500 


Winchester / Floppy Drive 
Exercisers That Fit the Palm 
of Your Hand. 


= ne 


CYLINDER SELECT 


ioe 


mentation: Ic 
BVA wentrry DISK EXERCISER 


Only $520. 


Now test both 5%” and 8” Floppies, and 
many 5%” and 8” Winchesters with one 
lightweight, portable exerciser. Recom- 
mended by Shugart, Tandon, and other 
leading manufacturers, the Model 103C is 
ideal for incoming inspection, repair depot, 
and field service use. 


Quality Disk Drive Exercisers Since 1974 


8010 Highway 9 Ben Lomond, CA 95005 
(408) 336-5048 


Instrume: Inc. 
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rown Disc introduces hard 
disc capability with the con- 
venience and low cost of a floppy. 
Only Brown Disc offers process- 
ing technologies normally associated 
with hard disc manufacturing: An 
exclusive spin coating technique 
produces a thinner coating with high 
bit integrity for ultra-hi densities. 
A special overcoat and primer layer 
are used to increase adhesion, disc 
life and head life. Plus individual 
stress relieving improves substrate 
stability. 
We offer higher-than-standard 
linear densities for present drive tech- 
nology and provide engineering 


support for all new drive technologies. 


For the first time you can take dead 
aim on the Winchester or backup 
marketplace. 

For the OEM, we can provide a 
truly high quality state-of-the-art 
floppy to market under your label. 
For Software Houses, you can put 
your program on a floppy that’s 
reliable. And for Distributors and 
Retailers, you can show serious mini 


and micro-computer users that you 
stock the media they'll be asking for. 

If you want hard disc technology 
in a floppy, you can't be flexible 
about where to get it: you’ve got to 
come to Brown Disc. 

For more information write or 
call Brown Disc Manufacturing, Inc., 
1015 Garden of the Gods Road, 
Colorado Springs, CO 80907, 

(303) 593-1015. 


Select the type you need from the chart below: 


Coating Typical Storage 

Type Thickness Coercivity Bit Density (Double Sided) 
VHR-FIl 120 pin. 300 oersted 6,200 BPI 1.0 megabyte 
UHR-I 60 pin. 300 oersted 10,000 BPI 3.2 megabyte 
UHR-Il 45 in. 600 0ersted 10,000-18,000 BPI 5.0 megabyte 


We've taken a hard look at disc technology, 
and decided to be flexible. 


- brown disc 


We're driving the drive market. 
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They're half the height of a conven- 
tional 8-inch floppy. 

The exact depth of a standard 12- 
inch CRT terminal. 

And actually capable of squeezing 
8-inch drive performance into desktop 
systems that haven't room for full size 
8-inch drives. 


Rh a Ul ith ses 
What's more, they're Shugart's 
newest family members— our SA810 
single-sided and SA860 double-sided 
floppy disk drives. 

These half-height 8-inch drives offer 
the OEM more design flexibility, while 
providing an attractive new alternative to 
today's minifloppies. 

Unlike other reduced height drives, 
only Shugart’s SA810/860 series elimi- 
nates the need for major redesigning of 
hardware. And software. And controllers. 


Because they're compatible with 
our industry standard SA801/851 8-inch 
drives. Same mounting holes. Same 
internationally recognized DC power 
supply Same controller interface. And all 
the jumper options you need to build 
in the features you need. 

They're also compatible with the 
existing user base of over 
200 million 8-inch diskettes. 

And the SA810 and 
SA860 offer distinct advantages 
over 5!4-inch drives, including 
more capacity. In the case of 
the SA860 (1600 kilobytes), 60 
percent more than a double- 
sided 96-TPI minifloppy. With 
faster access times (89 msec 
versus 158 msec average). And 
faster transfer rates (500 
versus 250 kilobits per sec). 

They also offer a bundle 
of features not found in con- 
ventional 8-inch drives. 

The rapid start DC motor 
for example, eliminates the 
need for belts, pulleys, and 
head-load solenoids. So relia- 
bility is substantially increased. 
Media wear is reduced. And 
overall operation is much 
quieter 

All of which makes our 
new SA810/860 drives the 
smart solution for a wide range 
of high performance desktop 
applications—from word processing to 
distributed network systems. 

All backed by the industry's largest 
and most experienced engineering, sales 
and service organizations. 

For more details, contact Shugart 
Associates, 475 Oakmead Parkway, 
Sunnyvale, CA 94086, (408) 733-0100 
(Hamilton/Avnet, authorized distributor). 

And see if you can squeeze us in. 


shugart 


Right from the start. 


See us at COMDEX Booth #2844 
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Storage Cells 
rom Xylogics 


More Data Storage 
for Your Money 


Xylogics Storage Cells: A totally new way 
to solve data storage problems on VAX", 
PDP-11*, LSI-11,, Nova/Eclipse** and 
Multibus*** compatible systems. We start 
with the proven performance, reliability and 
economy of our Peripheral Processors for 
100% software compatible control. Then 
we add state-of-the-art peripherals like 
high-performance fixed disk and remov- 
able cartridge Winchesters, 1%” cartridge 
tapes, and reel-to-reel tapes for start-stop 
or streaming operation. And we wrap 
everything up in a series of modular cabi- 
nets that integrate perfectly with your com- 
puter packaging. 
ANN a Storage Cells: They give you more 
a i IN ai ; choices, more capacity and more conven- 
Tn ine BEEN IN ees Speee, BUA ewer foatiaan 
: : any other data storage subsystem on the 
market. 


More Solutions for Your System 


Now you can forget about data storage limi- 
tations. With Storage Cells you can get the 
perfect combination of capacity and appli- 
cation-oriented features in an incredibly 
compact package. Consider the XSC100 
for VAX and PDP-11 systems. In a single 
bay cabinet only 40” high, this Storage Cell 
gives you up to two 160MB disks plus a 
reel-to-reel streaming tape with emulation 
of DEC’s RKO7’'s or RMO2’s and TS04 
peripherals. 

The XSC200 for Q-bus, Unibus; Multibus, 
or Data General I/O bus" “systems is equally 
versatile. In one 5% inch high cabinet you 
can combine fixed and removable Win- 
chester disks. Or you can have two 34MB 
or up to two 7OMB.Winchesters in the same 
5¥4" space. For Q-bus only, the XSC200 
features up to 7OMB of Winchester storage 
plus a 17MB cartridge tape drive. 


Storage Cells: Innovative, cost-effective, 
state-of-the-art. Just what you'd expect 
from Xylogics. Call today for complete 
details. Boston (617) 272-8140, Chicago 
(312) 660-1460, Dallas (817) 461-2237, 
Los Angeles (714) 966-0888, New York 
(201) 691-2800, San Francisco (408) 995- 
5205, London (0753) 78921, or Headquar- 
ters (800) 225-3317. 


"Registered Trademarks of Digital Equip. Corp. **Registered Trademarks of Data General Corp. ***Registered Trademark of Intel National 


U.S. Headquarters: 144 Middlesex Turnpike, Burlington, MA 01803 Tel: (617) 272-8140 (TWX 710-332-0262) European Headquarters: 46-48 High Street, Slough, Berks SL1 1ES U.K. Tel: (0753) 78921; Telex 847978 
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Selecting 
a 5'%-in. diskette drive 


Bill Williams, Tandon Corp. 


OEM mini-diskette drives are more versatile than ever, 
but choosing one involves some trade-offs 


Diskette drives originated in the early 1970s with 
8-in. media and were used primarily for loading 
programs into computer systems. The 5¥4-in. diskettes 
popular now are used as mass-storage devices in small 
computer systems, data-collection terminals and pro- 
grammable instrumentation. A large number of disk 
drives with a wide range of features and performance 
characteristics is available. To select a 5¥4-in. diskette 
drive, a system integrator must evaluate nearly a 
dozen parameters, weighing trade-offs and benefits. 
Among key selection criteria are price, capacity, access 
time, operational features, reliability and the ability to 
be upgraded. 


Price is the main issue 


System designers and integrators evaluating 5¥4-in. 
diskette drives face an embarrassment of riches. 
Large-scale price reductions in the past year are 
making this product a virtual commodity, with prices 
on some popular models cut 50 percent or more. 
Manufacturers are also offering increased performance: 
the 1M-byte drive is becoming commonplace, and 
2M-byte drives are available. Even while seeking a 
bargain, a system designer should select a vendor that 
can meet his delivery, service and quality require- 
ments. Regardless of the pricing level, the price that is 
ultimately paid also depends on the quantity and 
performance of the 5¥4-in. drive. 

Pricing is based on a stairstep structure, with 
successively higher discounts for quantity purchases. 
This structure provides a logical, negotiable basis for 
OEM purchases from one to 10,000 units a month and 
beyond. The quantity needed can also dictate the 
vendor selected. A high-volume requirement, such as 
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5 Ya-in. floppy disk drive 
3.25 x 5.75 x 6 in. 


Double-sided 
recording 


Diskette 
centering 
mechanism 


Data and control Spindle motor 


electronics 


Diskette stepper 
insertion Cast motor 
slot aluminum 
Diskette 5 Va-in. chassis 


latch diskette 


Cutaway of Tandon 51-in. diskette drive shows the main elements 
of the drive. 


10,000 per month, may be satisfied only by a manufac- 
turer that can produce quickly and efficiently to a 
customer’s schedule. 

A lowest price, basic, mechanics-only drive becomes 
more expensive as capabilities are added: The manufac- 
turer can provide electronics, or the customer can save 
money by using his own. He can start from the 
250K-byte capacity of a 48-tpi single-sided drive, and 
expand to 2M bytes with a 96-tpi, double-sided drive. 
Price will also be affected by features and options that 
add sophistication and security to a drive. 
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Delivery arrangements should also be considered. 
Evaluation units of most 5¥4-in. diskette drives are 
generally available immediately from most manufactur- 
ers. Small quantities often can be delivered within 30 
days. Larger quantity deliveries are negotiable, and 
depend on a vendor’s production capacity and commit- 
ments. 


Standardization minimizes compatibility problems 


Standardization of 5¥4-in. diskette drives has been 
achieved in physical envelope, interface, power level 
and connector areas. Thus, a system designer is 
virtually assured of a second source and has the 
flexibility of changing manufacturers. 

The 5¥4-in. envelope has been standardized at a 
configuration of 3%s X 5%: x 8 in. A drive can be 
mounted in any orientation—upright, horizontal or 
vertical. The need for more capacity in a standard 
5¥a-in.-wide envelope has prompted a trend to half- 
height configurations (Fig. 1). This configuration is 1% 
in. high—one-half of a standard drive—with all other 


5%-in diskette drives 


Fig. 1. Standard- and half-height diskette drives have similar 
performance features, but two half-height units can fit in the space of 
a standard unit and give twice the capacity. 


dimensions remaining the same. Thus, a designer can 
stack two drives in one envelope. Half-height models 
are available with performance characteristics that 
range to that of a full-sized drive. Cost is often 
significantly lower for the half-height products. These 
slimmed-down units find major applications in under- 
the-keyboard systems, often stacked side by side. 

An industry-compatible interface standardizes the 
communications between the controller and disk drive 
through a 34-pin edge connector (Fig. 2). Because the 


Input Control Lines 
(Controller-To-Disk-Drive) 


Signal 


1 Connector Clamp 
3 4 Spare 
5 6 Drive Select 3 
9 10 Drive Select 0 
a 12 Drive Select 1 
1%) 14 Drive Select 2 
15 16 Motor On 
17 18 Direction Select 
19 20 Step 
21 22 Composite Write Data 
23 24 Write Enable 


Side One Select 


Output Status Lines 
(Disk Drive-To-Controller) 


Signal 


Index/Sector 


25 26 Track 0 
27 28 Write Protected 
29 30 Composite Read Data 


Connector Clamp 


Fig. 2. Industry-standard interface for 514-in. diskette drives is 
based on a 34-pin connector. Control and status-line design reflects 
an open-loop configuration. 


HOW DO SPECS HOLD IN DIFFERENT ENVIRONMENTS? 


As computers and disk drives leave 
the shelter of the computer room, they 
encounter a greater range of environ- 
mental conditions. Disk drive perfor- 
mance can be seriously hampered by 
extremes of temperature, humidity, 
shock, vibration and electrical noise. 
In selecting a disk drive, a familiarity 
with how specifications will be 
affected by the environmental situa- 
tion is essential. 

Disk drives are designed to operate 
within the temperature range that the 
media can withstand, with the upper 
limit set at 44°C (112°F). Some drive 
manufacturers, however, have ex- 
panded this to 46°C in their specifica- 
tions. This increased range presents 
no problems to the basic components, 
such as Ics, aluminum mountings, 
stepper motors and Pc boards. But 


the media do not fare as well. As 
temperature increases, the media 
jacket begins to deform, sometimes 
permanently. Mylar media expand 
and contract as temperature increas- 
es and decreases, and a circular 
diskette can distort into an elliptical 
shape at higher temperatures. This 
distortion can cause major read/write 
errors through off-track operation. 

Hygroscopic effects caused by 
humidity extremes are also more 
pronounced in the media than in the 
drives. Drive manufacturers recom- 
mend an operating range of 20 to 80 
percent relative humidity, but even in 
this range, expansion and contraction 
of the media can cause read/write 
errors. 

All diskette drives manufactured 
perform within specified shock and 


vibration parameters. Most endure the 
typical bumps of office life, but a drive 
that is dropped or subject to 
movement during read/write opera- 
tions is likely to generate errors. 

A disk drive is considered a 
computer component and, as such, is 
exempt from American Fcc and 
European vbE standards for radio- 
frequency interference and electro- 
magnetic interference. However, 
some manufacturers make drives that 
pass these tests. VDE is not the only 
safety agency in Europe that per- 
forms RFI/EMI tests. Many countries 
have their own safety agencies, and 
drives must be submitted to the 
agency in each country in which 
drives are used. 
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Do other diskette makers 
have this secret ingredient 


W(Y|X) 
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that we don t have ? 


And, can it cause the floppy diskette 
you’re using right now to flop ... with 
the loss of your precious data and 
endless trouble? You just bet it can! 

The formula above represents 
Variance, which is the primary enemy of 
quality control. At the Nashua diskette 
plant, production workers in clean 
gowns and gloves wage a holy war on 
variance, using statistical control (with 
literally hundreds of charts and records 
updated constantly) as an integral part 
of the manufacturing process to achieve 
absolutely consistent quality. 

No one else in the magnetic media 
world operates exactly this way. That's 
why, with Nashua, your valuable data is 
safe and secure. With other makers, it 
may be. 

At Nashua, we couldn't get into a 
“quick and dirty” race even if we 
wanted to because our diskette plant 
was designed, built and staffed to 
turn out an exceptional product 
and nothing else. 


The sharks are gathering ‘round. The 
diskette market is exploding in size and 
everyone is out to grab his share, plus 
more. Meanwhile a lot of people are 
forgetting that this very precise, highly 
engineered product has plenty of 
potential for disaster for the user if 
things aren't right. 


We make the world’s most complete 
line of magnetic media and have 
published a handy little book to tell you 
how to select it. For your free copy of 
our “What Fits What” book, see your 
Nashua dealer or write to the Computer 
Products Division, Nashua Corporation, 
Nashua, NH 03061. 


Ye ~ 


NASHUA 


COMPUTER PRODUCTS DIVISION 
Nashua Corporation, Nashua, NH 03061 
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5¥a-in. diskette drive is an open-loop system, most of 
the communications involve commands from the con- 
troller to the disk. The controller signals the selection 
of the drive, motor start-up, spindle direction, head 
movement, data to be recorded, write enabling and disk 
side selection through pre-determined pin assignments. 
Drive-to-controller signals move through the remaining 


Index hole 


Diskette edge 


Data tracks 


Hard sectoring (10 sectors) 


Diskette edge 


Data tracks 


w 2 


Hard sectoring (16 sectors) 


Index hole 


Diskette edge 


Data tracks 


Soft sectoring 


Fig. 3. Hard- and soft-sectoring techniques differ in that hard 
sectoring uses punched holes to locate sectors, while soft sectoring 
uses a timing pulse under software control. Hard sectoring uses 10- 
or 16-sector formats, while soft-sector formats can vary, although 16 
is most common. Both techniques use an index hole to initiate sector 
location. 
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pins. They communicate index/sector location, position 
of the first track, data retrieved and write-protection 
status. 

An average 5¥4-in. diskette drive weighs less than 
342 lbs., but weights vary widely among manufactur- 
ers. While not a critical factor in most desk-top 
applications, weight becomes more important when 
drives are shipped long distances, particularly over- 
seas. Voltage levels are standardized at +12V and 
+5V DC. 


Capacity selection 


Capacity is a function of a disk sectoring and 
recording technique. A system designer beginning with 
a drive having a specified unformatted capacity deter- 
mines the formatted capacity by organizing the media 
surface into sectors. Sectoring is classified as soft or 
hard (Fg. 3). 


The basic, mechanics-only drive 
becomes more expensive as 
capabilities are added. 


Soft sectoring uses a single index hole on the disk to 
provide a track timing pulse. Sectoring is then 
determined by software that tells the controller how 
many pulses to count to locate a sector. The sectors can 
be defined, therefore, by the system designer. The 
number of sectors can vary, but for interchange 
purposes, the industry standard is 16. 

Hard sectoring is controlled by hardware detection of 
sector holes that mark the beginning of each sector. 
The two standards are 10 and 16 holes per disk, plus a 
single index hole. In the 16-sector disk, for example, 16 
holes are equally spaced around the radius of the disk. 
The index hole lies between two of these holes. The 
controller decodes index and sectoring pulses to 
determine sector location. 

A system designer can adopt industry-standard 
sectoring techniques, or bend them to his own needs. A 
combination of hard and soft sectoring techniques is 
often used, or a single track might contain an entire 
sector. 

Two basic track densities are offered: 48 and 96 tpi. 
The actual number of tracks on each side of a diskette is 
40 tracks on a 48-tpi drive and 80 tracks on a 96-tpi 
drive. A single-sided, 48 tpi drive stores 40 tracks of 
data on one side of a diskette. A double-sided drive 
holds twice that capacity, or 80 tracks. A 96-tpi, 
single-sided drive provides 80 tracks; a double-sided 
version provides 160 tracks. A 48-tpi, single-sided drive 
stores 250K bytes of unformatted information on 40 
tracks. A 48-tpi, double-sided drive provides twice that 
capacity, or 0.5M bytes. A 96-tpi, single-sided drive, 
which has the same number of tracks as a 48-tpi, 
double-sided drive also provides 0.5M bytes of storage. 
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The 100... Winchester. 


Removable. Half Size. 
Half Price. Full Performance. 


It's here. Winchester capacity and performance at half the size, 


half the price. And yes, available in removable or fixed disc drives. 

The SyQuest 100mm (3.9’’) SQ306 packs five megabytes 
(formatted) in half the height of a 5/’’ Winchester. And when 
the Q-Pak™ cartridge is full, just slip in another one. It's the best 
of both worlds—the reliability of Winchester with the transporta- 
bility of removable cartridges. 


A better drive. 

SyQuest drives give you a better fit. Mount SyQuest drives 
almost anywhere. Under a keyboard. In your terminal. Fit two in 
one minifloppy space. SyQuest drives are only 1.625 inches high, 
4.8 inches wide, and 8 inches deep. 

Easy integration. The SQ306 has the same pin-outs, timing, 
data transfer rates, and track/sector formatting as industry- 
standard 51/4’’ Winchester drives. Use standard Winchester 
controllers and interfacing procedures, standard minifloppy DC 
power supplies. 

Better price/performance. SyQuest delivers five megabytes 
with proven Winchester heads, positioning, brushless motors and 
air filtration. Buffered seek reduces average seek time to 75 
msec. But the cost is half of comparable 51/4” Winchesters. 


See us at Comdex, Las Vegas, NV. Nov. 29- 
Dec. 2, Booth 2274, Suite, The Desert Inn 
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Q-Pak"” —a better cartridge. 

Better reliability. Closed-loop servo with imbedded digital 
servo (DigiLok™ ) ensures cartridge interchangeability while allow- 
ing variable sectoring. Chromaflux"™ graphite coated thin film 
metallic alloy discs protect against contamination. No long purge 
cycle required. 


Available now. 

SyQuest is shipping. In 1983 we will deliver more than 
250,000 drives. Second sources will be available. So order your 
evaluation units today. For more product information, circle our 
readers’ service number. For delivery and pricing information, write 
or call Larry Sarisky, SyQuest Technology. 


SyQuest 


yy, | TECHN OLOG ¥ 
7) 47923 Warm Springs Blvd. Fremont, California 94538 
415/490-7511 TWX 910-381-7027 


) } That's right. You can now have a 5 megabyte Winchester 5%" 

Cartridge Disk Drive for ONLY $495. 

The new Western Dynex Model WD505 Cartridge Disk Drive is an extra- 

Bae ordinary memory system...offering all the advantages of removable 
a] i and interchangeable media, and the precision of microprocessor con- 
trolled supervisory functions, including: 
® Total thermal compensation 
ff ® High speed, micro-step data accessing 


e Automatic data track calibration for each cartridge inserted 
e Read/write and data recovery optimization 
e Cartridge insertion and removal 


The Model WD505 is a convenient low-cost memory solution for busi- 
ness, school and personal computer systems, and it offers expandability 
to 20 megabytes (4 drives) as your system grows. And perhaps more im- 
portant, it provides virtually unlimited off-line storage with full cartridge 
interchangeability between drives. 


And that’s not all! The Model WD505 solves all the problems of both 
floppy disks and fixed disk Winchester drives. Reliability, data integrity 
and media durability is a great enhancement over the best of floppy 
systems. And as a backup to fixed disk Winchester drives, the WD505 is 
the ultimate answer. Other features include: 

© Standard ANSI packaging... compatible with 5%" fixed disk 

Winchester and mini-floppy drives 

¢ Standard ST506 interface 

¢ Soft sectoring, with variable format capability 

e Automatic self-calibrating tracking 

e Open loop positioning 


Order today! And remember, you can depend on Western Dynex, a 


company with more than 10 years of Cartridge Disk Drive manufacturing 
Ca i | Toda ! experience. 


Western Dynex Corporation 
3536 West Osborn Road WESTERN 


Phoenix, Arizona 85019 
(602) 269-6401 
SESS ae PE ST 


TWX 910-951-4287 


CORPORATION 
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Doubling that in a 96-tpi, two-sided drive gives 1M byte 
of storage. In expanding from 1M byte to 2M bytes, the 
recording density is doubled without increasing the 
number of tracks. 

If industry interchange is not a requirement, a 
customized configuration can be developed with higher 
storage capacity. Because the outer tracks travel faster 
than the inner tracks, for example, bit density is lower 
on these outer tracks on standard drives. By increasing 
the recording frequency, bit density can be kept 
constant, and, thus, capacity can be increased on outer 
tracks. 

The recording capacity selected is a function of the 
overall system design. Today, most hobbyist computers 
primarily use single-sided drives with a 250K-byte 
capacity. In business computers, on the other hand, 
higher capacities are normally selected. 


Write 
protect 


Drive 
motor 
enable 


Write buey 


Write enable 


Side select 


Read data 


Understanding performance specifications 


Computer throughput is directly affected by both the 
access times and data transfer rates of a disk drive. An 
understanding of these functions and their interrela- 
tionship help system designers select the drive with the 
best combination of performance parameters. 


Standby power consumption, if not 
specified properly, can make operating 
costs soar. 


A disk drive moves a recording head from one track 
to another to write or retrieve a file by a command from 
the controller. The time to accomplish this action is 
called access time. 

Track-to-track access time is a measure of how long it 
takes the head to move from one track to another; 3 
msec. is typical, but longer access times exist. The time 


Index 
emitter 


DC stepper 


Band drive and 
_~ head assembly 
Index 


detector DC drive 


Functional diagram of a typical 5%-in. drive includes track seek, track step, write and read functions. Index hole is detected by sensing light 
from an emitter that helps the controller keep track of sector locations. 
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is determined primarily by the mechanical capabilities 
of the stepper motor to power up and advance to the 
next track. 

After the positioning mechanism has been stepped to 
a new track, the read/write head requires a head- 
settling time to stop moving and inform the controller 
that the data it is reading are valid. In a 96-tpi drive, 
for example, the head can typically be stepped from one 
track to the next in 3 msec. If head-settling time is 15 
msec., the controller has at least 18 msec. to perform 
other tasks before returning to retrieve the data. While 
the minimum head-settling time is 15 msec., this time 


Stepper motor 


(a) 
Spiral cam positioner 


varies widely as a function of head design. 

Access time is a combination of track-to-track access 
time and head-settling time. Average access time is the 
number of steps over an entire disk surface, divided by 
three, plus head-settling time. 

The disk rotational speed in all 5¥4-in. floppy disk 
drives is 300 rpm to make interchange practical. This 
constant rotational speed, when combined with a 
compatible recording technique, helps ensure that data 
recorded on one manufacturer’s drive can be retrieved 
on another drive. Average latency time—the time the 
head must wait for the appropriate point of the track to 
pass beneath it—is defined as the time of one-half 
revolution, or 100 msec. 

Three techniques to position heads are used in 5¥4-in. 
drives: spiral cam, lead screw and split band (Fig. 4). 


Stepper motor 


Read/write 
head 


Ball follower 


SR 
S Linear bearing (b) 


uide rod 
Lead-screw positioner 


Read/write head 


Guide rod 


Split band 


Stepper motor 


Split-band positioner 


Fig. 4. Three head-positioning mechanisms are popular in diskette drives. The spiral cam positioner features low cost, but is subject to 
groove wear leading to positioning errors. The lead-screw technique provides medium speed and accurate positioning, but long-term 
reliability can again be a problem. The split-band positioner is the fastest and most accurate diskette-positioning mechanism. 
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We specialize in the kind of 
isk drive R&D you can bank on: 
Response and Delivery. 


MPIis one company that hasn't forgotten how it achieved 
its position asa solid third in a highly competitive market. 

First, we got there by offering you floppy drives that 
are every bit as reliable as we are. Because producing 
top-quality, top- performing drives has always been our 
number one commitment. 

Our 54" line comes in three different densities (48 
TPI, 96 TPI, 100 TPI) to match your application. They're 
single and double-sided drives with capacities from 250 
Kbytes to 1 Mbyte. And our Slimline™ 
series, at 2" thick and 11.5” deep, 
are quite simply the smallest 8’ disk 
drives ever made. 

Second, we understand that even the 


Micro Peripherals, Inc. 


world’s best-performing drives aren't much good if you 
can't get them when you need them. So we've created our 
own second source: Singapore's first computer periph- 
eral manufacturing company, a plant that mirrors our plant 
in California and duplicates its high-precision output. 
Third, when you need help, we're always ready to 
respond. And we think that's important. It's why we’ve 
made our product support group part of top manage- 
ment. Consequently, they've seen to it that our field 
support has grown as fast as our sales. 
Whatall this adds up to is Response 
and Delivery, the only kind of R&D you 
can bank on. And that’s what we special- 


ize in at MPI. 


9754 Deering Avenue, Chatsworth, CA 91311. Phone (213) 709-4202. TWX (910) 494-1213. 
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These positioning mechanisms vitally affect the accura- 
cy, speed and density of a disk drive. 

Spiral cams are plastic disks with embedded grooves. 
Widely used in 5¥-in. drives, they are easy to make 
and cost effective. While they meet the positioning 
requirements in a track density of 48 tpi, they do not 
support the higher accuracies demanded by 96 tpi. In 
addition, reliability is a problem. Groove wear in a cam 
can rapidly lead to positioning errors. 

A typical lead-screw positioning mechanism has a 
three-point guidance system, consisting of two linear 
bearings on the guide rod and a captive ball “outrig- 
ger.” This three-point system controls head motion and 
media relationships. Lead screws are accurate, but 
limited in applications involving long travel, and 
wearing of the ball follower presents a long-term 
reliability problem. Typical track-to-track access time 
is 6 msec. 


A split-band positioner basically consists of an 


anchored metal band wrapped around a capstan. 
Positioning errors are minimized by accurately grind- 
ing the capstan’s diameter and eccentricity. The 
accuracy of this techinque is underscored by its wide 
use in Winchester disk drives, in which repeatability is 
most important. The split-band positioner is the fastest 
of the three widely used positioning mechanisms. 
Track-to-track access time is typically less than 3 
msec., and long-term reliability is inherent. 

Motor design also affects disk drive performance. In 
8-in. drives, a brushless AC spindle motor turns the 
disk, and a solenoid loads and unloads the recording 
head on the media (see “Head-load solenoids: worth the 
cost?” p. below). In contrast, 5¥4-in. disk drives use 
more efficient DC motors that start only when data are 
to be written or retrieved. The heads always ride on 
the media surface. It is important to have a motor that 
accelerates rapidly to full speed. A typical time is 250 
msec., although some drives take as long as 1 sec. 

The amount of time it takes to transfer a bit from the 
drive to the controller and into computer memory is the 
transfer rate. For interchange and controller design, 
transfer rates are standardized throughout the indus- 


HEAD-LOAD SOLENOIDS: WORTH THE COST? 


Head-load solenoids were first used 
in 8-in. floppy disk drives, in which 
they were needed to reduce head and 
media wear. They have since found 
limited application in 51%4-in. drives, in 
which their usefulness is question- 
able. 

In a typical 8-in. drive, a solenoid is 
placed on the recording arm. It gently 
loads the recording head on the 
spinning disk to write or retrieve data, 
then unloads it when the access 
function is completed. Thus, the 
heads and media receive minimal 
wear and, theoretically, can last much 
longer. The media spin continuously 
while in operation, powered by a 
long-life Ac brushless motor. 


Bottom head 


Upper head Door-actuated 


Willy e lever 


W 
Wa 


SS Solenoid 


lift arm 


Chassis boss Pressure pad Solenoid 


There are, however, drawbacks to 
head-load solenoids. An audible 
“clicking” or “clacking’” sound ema- 
nates from the solenoid as it actuates 
a pin to load the head, which can be 
disruptive in most office environ- 
ments. Furthermore, extra power is 
needed to hold the solenoid down 
while a head is being loaded, adding 
to operating costs. The solenoid itself 
is an additional cost when purchased 
as an option. And finally, because it's 
an electromechanical device, the 
head-load solenoid represents one 
more component that can potentially 
fail or cause problems. A _ stray 
magnetic field, created when the 
solenoid couples into the head, can 
diminish the signal-to-noise ratio, in 
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some cases creating soft errors. 
Another risk is a “hard landing” as the 
head is being loaded, causing both 
head and media damage. Solenoids 
also go out of adjustment and must be 
serviced. 

Different design problems have 
brought about different solutions for 
the read/write function in 5%-in. 
drives. A lower power motor is used to 
rotate the media. To extend the life of 
the motor, the motor is used when 
reading or writing data on the diskette. 
In addition, the heads are designed to 
be on the media at all times, 
eliminating the need for solenoids to 
load and unload the heads. When 
access is required, the disk spindle 
motor is turned on. When access is 


completed, it’s turned off. Empirical 
data have shown that media can last 
for 6 million wear revolutions. At 300 
rpm, this is equivalent to continuous 
operation for 14 days, 24 hours a day. 

The presence of a head-load 
solenoid poses a special problem in 
5¥%-in. drives. When the media door is 
opened, the heads are separated to 
accept or remove the media. An 
out-of-adjustment head-load solenoid 
could keep the head in contact with 
the media, causing the media to catch 
on the heads and damage them, or 
suffer damage itself. 

Thus, the problems of head-load 
solenoids in 5¥%-in. drives outweigh 
the benefits. 
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Introducing! 


Everything You've Ever Wanted. 
In A96 TPL 5-1/4’ Floppy Disk Drive 


a 


1115 Series 
Left: 96/100 TPI 5-1/4” 
floppy in an industry 
standard package. 
Right: “Chassis within a 
chassis” Also available 
separately for integration 
into OEM systems. 


Now the best is even better 
Introducing the first high performance 
floppy with everything an OEM could 
want. We've retained the multiple step, 
silent stainless steel leadscrew for highest 
positioning accuracy, the temperature 
compensated loop, and superior diskette 
clamping mechanism, and have added: 


e A unique “chassis within a chassis” for 
unequaled electrical shielding and 
reduced mounting stress. 


e Microprocessor control, eliminating 
electrical adjustments, time drifts and 
pot settings. 


@ Speed control directly from the spindle 
pulley, eliminating the need for any 
electrical adjustment as well as 
variations from belt and pulley wear. 


e A jewel follower to the positioning 
leadscrew for less friction and wear, and 
a solid 6ms track-to-track access time. 


e Industry standard mounting holes 
and bezel. 


We're delivering. 

With a new 60,000 square foot plant 
dedicated exclusively to the production 
of 96/100 TPI 5-1/4” floppies, were well on 
our way to delivering 2,000 daily. 


MICROPOLIS' 


21123 Nordhoff Street, Chatsworth, CA 91311 * (213) 709-3300 * Telex 651486 


SEE US AT NCC-HOUSTON, BOOTH 4549 SOUTH HALL. 
CIRCLE NO. 168 ON INQUIRY CARD 


You can’t beat the 
Model DU132 for easy coup- able on DEC TS-11. 
ling between your VAX-11 and 


BPI dual density not avail- 
The coupler has 
Ye" magnetic tape transports. parity for increased data 
DILOG’s single quad size Tape Coupler reliability plus a1 KB buffer and selectable DMA 
interfaces VAX-11/730, 11/750, 11/780 and 11/782 burst sizes of 2 or 4 words to eliminate errors due 
and up to four formatted, start-stop, 9-track, tape to DMA latency. 
drives or streaming tape drives with embedded Contact your local DILOG sales office for 


formatters (start-stop/ streaming selectable under complete details and O.E.M. quantity discount 


software program control). The coupler offers ricina on the Tape Coupler that lates TS-11 
data transfer rates to 600 KB and tape speeds to a VAX. ‘ oe 


125 ips. It also interfaces the new “Cache Gorporéite Hendauariats 
Streamer’ ** and GCR transports. 12800 Garden Grove Blvd. * Garden Grove, Calif. 92643 
: ; * Phone: (714) 534-8950 Telex: 681 399 DILOG GGVE 
The Mode! DU132 is software compatible Eastern Regional Sales Office 
with TS-11 under RT-11, RSX-11, RSTS and VMS ene sic pil all 
operating systems. In addition, it offers 800/1600 European Sales/Service Office 


12 Temple Square + Aylesbury, Buckinghamshire * England 
* Phone: 44-296-34319 or 34310 + Telex: 837 038 DILOGI G 


OISTRIBUTED 


ARnaayy) CORP 


lolol UD 


NUMBER 1 FOR DEC-11 


CIRCLE NO. 169 ON INQUIRY CARD 


"DEC, VAX, RSTS, RSX Trademarks Digital Equipment Corp 
* "Trademark Cipher Data Products 
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try at 250K bits per sec. Double-density drives, 
however, have a transfer rate of 500K bps. 


Features add sophistication and security 


Although size, capacity and throughput are becoming 
standardized, a system designer can select operational 
features tailored to his needs. Sophistication and 
security can be added from an imposing list of available 
features, including: 

e Write protect, a standard option on most drives. A 
write-protect switch senses a special tab on the 
diskette, and signals the drive that the data are 
protected and that new data should not be written on 
the disk. If the controller issues a write-operation 
command, the switch inhibits write current. 

@ Daisy chaining, a cost-cutting option allowing as 
many as four disk drives to be hooked on a single 
controller. The controller addresses individual drives to 
transfer data. 

e An industry-standard interface, which allows a 
user to mix disk drives of different manufacturers on 
one controller. 

e A high-precision stepper motor, which is offered 
to save power. Track position is held by magnetic 
stepping of the motor, rather than by continuous 


A system designer can adopt standard 
sectoring techniques, or bend them to 
his own needs. 


application of power. 

e@ Software security, which can be provided by a 
ready line in several variations. A ready-line signal can 
indicate that the media door is closed; that the door has 
been reclosed following media insertion, alerting the 
controller that the media has been disturbed, and to 
take special action; or that the drive is ready and has 
been selected, index pulses have been detected, and the 
door is closed. 

e@ A disk-in-place switch, which provides software 
security and lowers overhead costs by verifying the 
absence or presence of media before access is attempt- 
ed. Inappropriate media access can be prevented 
through a controller-activated solenoid that engages a 
pin to lock the media door. This software-security 
option also saves controller overhead time. 

e A motor start, which improves disk centering and 
eliminates media pinching. As the media door is closed, 
the spindle motor is turned for a few seconds while the 
centering cone engages the media. Centrifugal force 
pushes the media out against the spinning hub and 
centers it properly. 
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Most manufacturers also offer a 5Ys-in. drive without 
electronics in mechanics-only versions. They are also 
available with servo board only, or with complete 
electronics including both servo and logic boards. 

Power consumption is also an important selection 
criterion. Operating power varies significantly among 
manufacturers, and should be figured as a fixed cost. 
Standby power consumption, however, if not specified 
properly, can make operating costs soar. Standby 
power is power that keeps the drive operating when the 
spindle motor has been turned off and the stepper 
motor is not accessing. A cost-saving solution in 
multi-drive systems consists of a switch that turns a 
drive’s power off when other drives are being accessed, 
and on again when access is required. 


Reliability: key to long-term performance 


Common failures in diskette drives fall into the 
categories of soft and hard errors, as well as mechanical 
and electrical component failures. 


Positioning mechanisms vitally affect 
the accuracy, speed and density of a 
disk drive. 


A soft error is a read error that is recovered in a 
specified number of recovery attempts. An industry- 
accepted rate is one error in 10° bits. There are several 
error-recovery techniques. One is for the controller to 
“sit” on a track, wait for the appropriate sector to come 
under the read/write head a number of times and 
recover the error. A second is for the controller to move 
off to other tasks and return a specified number of 
times to recover the data. If the error can’t be 
recovered in the pre-determined number of retries, say 
10, the error is considered a hard error. Hard-error 
rates are typically one error in 10” bits. Write-error 
rates are not typically listed on specification sheets. 
But error rates are a function of the media itself. 

Mean-time-between-failure rates are normally listed 
for several elements of a drive. Heads are generally 
specified for 20,000 hours of life, logic cards are 
specified for an average of 15,000 hours, and spindle 
motors typically boast an MTBF figure of 2000 power-on 
hours in worst-case applications. for carbon-brush 
motors. The mean-time-to-repair figure for a typical 
drive is 30 min. or less. Empirical data substantiate this 
figure. A major variable is the expertise of a vendor’s 
service technician who can shave minutes off this 
figure. Serviceability should be evaluated on the 
difficulty of replacing components such as the spindle 
motor belt and the logic boards. Head alignment, too, 
should be a simple task. 

Although most 5¥4s-in. diskette manufacturers claim 
that their drives require no preventive maintenance, 
this is simply not the case. If a drive is maintained in a 
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Floppy Disk Drives 


TEAC 8 


Series 


AT 15/8” HIGH, TEAC FD-55 SERIES 51/4” FLOPPY DISK 
drives use half the space and run cool at half the 
power of conventional drives. High-reliability, low- 
noise brushless DC motors provide an MTBF of over 
10,000 hours, backed by a one-year parts and labor 
warranty. 


FD-55A FD-55B FD-55E FD-55F 

© 48tpi © 48tpi © 96tpi © 96tpi 

e 40 track e 40 track © 80 track © 80 track 

e 250KB e 500KB e 500KB °1MB 
esingleside edoubleside esingleside double side 


Power Requirements: 
DC +12V +5% 0.3A typical, 0.7A max. 
DC + 5V +5% 0.5A typical, 0.7A max. 


Phone, write or wire TEAC Corporation of America for 
complete technical data, price and delivery. 


TEAC Corporation of America 
Industrial Products Division 
7733 Telegraph Road 
Montebello, CA 90640 
213/726-0303 


TEAC, 


© 1982 TEAC Corp. 
MP82501M 
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clean environment and the media are handled properly, 
the need for preventive maintenance is reduced. 
However, typical handling procedures often result in 
damage. Spilling coffee on the media, for example, can 
loosen oxide from the media, which can be deposited on 
the head, resulting in rapid degradation of the head and 
the media. Head cleaning is the logical maintenance 
step. Preventive maintenance should be directed not 
only to the drive, but also to its environment. 

A manufacturer should be evaluated for a spare and 
service policy that matches a system integrator’s 
needs. An integrator should look for a vendor's 
commitment to stock recommended spares and to 
service spares in a mutually agreeable period of time. 
In addition, the manufacturer’s ability to provide a 
convenient repair depot, on-site support and assistance 
in establishing a repair facility are important. 


Upgrading is easy, but consider data recovery 


Standardization of many 5¥4-in. diskette drive ele- 
ments has made upgrading easy. A user can upgrade 
with drives from several manufacturers in one system, 
raising capacity from 250K to 2M bytes. But data- 
recovery and software compatibility are potential 
problems. 

The transition to higher performance drives can tax a 
controller. Doubling the capacity from 1M byte to 2M 
bytes also means doubling the data transfer rate from 
250K to 500K bits per sec. If this rate is beyond a 
controller’s capabilities, data recovery must be rede- 
signed. 

Upgrading from a single-sided drive to a double- 
sided unit requires changes in operating-system hard- 
ware. Because data are recorded on both sides, a “side 
select” signal on an interface must be activated to reach 
the second recording head. Software upgrading is also 
necessary to handle the increased capacity. 


A final word: scrutinize the trade-offs 


Few manufacturers offer every available perfor- 
mance characteristic in a single package. Performance 
enhancements can be made, but if one parameter in a 
drive has to be added or improved, a trade-off is almost 
always necessary. For example, a standard spindle 
motor might be exchanged for a longer life brushless 
motor. The brushless motor, however, may not have 
the necessary starting torque to get the disk to its 
rotational speed in the specified starting time. System 
designers and integrators should be keenly aware of 
the consequences of such trade-offs. CL 


Bill Williams is floppy disk drive product line manager for 
Tandon Corp., Chatsworth, Calif. 
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Introducing the first removable Whitney 
technology disk drive for OEMs. 


Cartridge convenience with fixed media performance 
and reliability in an 8-inch, fixed/removable drive. 


yi Ameodyne 


« 50 Mbytes Total Storage 

* 25 Mbyte ANSI Standard Cartridge 

* 35 msec average access 

* CDC Lark™ compatible SMD interface 
* 8-inch floppy envelope 


Now there’s a disk drive with the combination of 
speed, capacity, reliability and packaging efficiency 
to complement your high-performance mini- or 
microcomputer based system. 


It's the Arapahoe 7110 from Amcodyne. 


Arapahoe features advanced Whitney head 
suspension and read/write technologies derived 
from the latest generation of mainframe disk 
drives. Improved aerodynamic stability, superior 
head/disk compliance and higher signal-to-noise 
ratio result in data reliability that is substantially 
better than that attainable with Winchester 
technology. 


Arapahoe incorporates a microprocessor- 
controlled/embedded-servo system to eliminate 
the head/disk alignment problems which 
handicapped early cartridge disk drives. The 
microprocessor directs all head-movement 
operations and computes the runout profile for 
each cartridge. The result is fast, accurate seeks 
and absolute tracking accuracy for cartridge 
interchangeability. 


Reliability is further assured by Arapahoe’s 
proprietary head-loading mechanism and positive- 
pressure clean-air system. When a cartridge is 
loaded, Arapahoe’s heads are held off the disk until 
the cartridge is purged to a fixed-media cleanliness 
level. Only then are the heads lowered into flying 
position. Together, these features mean you can 
employ Arapahoe with confidence in a wide variety 
of office, laboratory or industrial environments. 


For Arapahoe product specifications and a free 
monograph on Whitney, the technology that’s 
replacing Winchester in high performance disk, 
contact Amcodyne. 


Amcodyne 


See us at 


COMMIDER. 


November 8-11,1982 

Amsterdam 

November 29-December 2, 1982 
Las Vegas 


Amcodyne, Inc. 

805 South Lincoln Street 
Longmont, Colorado 80501 
303-772-2601 
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QUME CORP. 
Qumetrack 542 
Qumetrack 592 
REMEX 

Pico RFD 480 
Pico RFD 960 


Pico RFD 961 


SHUGART ASSOCIATES 


SA200 
SA400 
SA405 
SA410 
SA450 
SA455 
SA460 
SA465 
SIEMENS CORP. 
FDD 100-5 
411-5 
121-5 

FDD 196-5 
FDD 200-5 
211-5 
222-5 

FDD 296-5 
TANDON CORP. 
TM100-1 
TM100-2 
TM100-3 
TM100-3M 
T™M100-4 
TM100-4M 
T™M101-4 
TM102-2 
TMSO-1 
TM50-2 
TM55-2 


TM55-4 
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5'%-IN. DISKETTE DRIVES 


Capacity 
(K bytes) 


250 


1000 


Avg. access 
time (msec.) 


80 


147 


20 


Transfer rate‘ Tracks/ 
(K bytes/sec.) surface 


0 40 
0 80 
250 40 
250 80 
0 80 
250 40 
250 40 
250 40 
250 80 
250 40 
250 40 
250 80 
250 80 
250 40 
250 

250 

0 80 
0 40 
250 

250 

0 80 
250 40 
250 40 
250 80 
250 80 
250 80 
500 80 
250 80 
500 80 
250 40 
250 40 
250 40 
250 80 


Tracks/ 
in. 


96 


96 


48 


96 


48 


96 
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Price 
(8) 


210, Q2500 


255, Q2500 


160, Q200 
185, Q200 
190, Q200 
270, Q200 
235, Q200 
165, Q5000 
335, Q200 


195, Q5000 


340 
450 


350 


450 


450 


200, Q500 
245, Q500 


245, Q500 


330, Q500 


330, Q500 


430, Q500 


Dimensions 
(Hx Wx D, in.) 


3.4x5.8x 8.0 


EID Wa MM 


21% 5.8% 8.0 
2.1x 5.8 x 8.0 


2.1x5.8x 8.0 


20% 5.81x 7-9 
3.3x5.8x 8.3 
3.3x5.8x 8.3 
$3x5.8x6.3 
3.3x5.8x8.3 
3.3x5.8x83 
3.3 x 5.8 x 8.3 


3.3x58x83 


3.3x58x83 


3.3x5.8x83 


3.39x58x6.0 


3.3 x 5.8 x 8.3 


3.2x 5.8 x 8.0 
3.2x5.8x 8.0 
3.2% 5,8 x 8.0 
3.2x 5.8 x 8.0 
3.2 x 5.8'x 8.0 
3.2 x 5.8 x 8.0 
3:2'* 5.8)K 8.0 
3.2x5.8x 8.0 
1.6)x'S:8)x3-0 
1.6x5.8x 8.0 
1.6x5.8x 8.0 


16x58x8.0 


You still have a choice 
in cartridge disk drives. 


Choose the best. 


—_ 


e Standard interchangeable media. Mature, proven 14” disk 
cartridge. 

@ Backed by more than 10 years experiencé building and 
supporting disk cartridge drives. 

@ 12 to 25 megabytes*(unformatted) capacity in 2315 (front- 
loading) and 5440 (top-loading) models. , 

® Double your system capacity. Add one drive, at farless cost 
than 2 drives, by simply daisy chaining-or’substituting existing 
drives in the same space. 

e Standard interface; software compatibility. 
Sure,.we’ré still making cartridge disk drives, utilizing our expe- 

rience and proven technology. And we are delivering a better 

product. Why not? We've been doing it longer than mostanyone! 


And if you need higher capacities;up to 84 megabytes, 
consider Pertec’s new 4drakStar family. 
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The Pertec D-3000Seriés. 


Write or phone for 

our D-3000 literature package. 
Pertec Computer Corp., 

P.O. Box 2198, Chatsworth, CA 91311, 
or call (213) 999°2020. 

In Europe, contact 

Pertec International, 

. 10 Portman Road, Reading, 
Berkshire RG3 1DU. Tel, 734-582715. 


PERTEC 


SUBSIDIARY OF TRIUMPH-ADLER 


You and Pertec 


\ ...the OEM Partnership 


, The SENTINEL 


HIGH CAPACITY. 48 MB of formatted 
data on standard 450-foot cartridge. 


STANDARD 
FORM FACTOR. 
Sentinel is packaged in 
an 8” floppy foot print. 


HEALTH CHECK verifies 
operational readiness 
on power-up and/or 
host request. 


OPTIMUM SPEED. 55 ips operat- 
ing speed ensures full capacity 
load/restore time of less than 20 
minutes without compromising 
cartridge or data integrity. 


FULL MEDIA INTERCHANGE. Use 
of an automatically recorded 
servo reference stripe ensures 
cartridge interchangeability. 


CARTRIDGE CHECK FEATURE detects 
potentially degraded cartridges 
before data are recorded on them. 


Finally —high capacity plus data integrity 
in a‘%/4-inch cartridge streamer. 


The Model 92190 Sentinel cartridge streamer deliversthe datacapacity 
needed to back up even today’s higher-capacity 8” fixed disk drives. 
With a data rate (55 KBS) optimized for system requirements. Plus an 
optional ECC feature for applications requiring extremely high data 
integrity. For more information, call your local Control Data OEM 
Sales Representative or write: OEM Product Sales, HQNO8H, Control 
Data Corporation, P.O. Box 0, Minneapolis, MN 55440 


(<P) CONTROL DATA 


Addressing society’s major unmet needs 
as profitable business opportunities. 
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FD-50B (250K) | 


3.3x5.8x8.0 


3.3x5.8x8.3 


SOAUP 3}Jay¥SIP Ul-/¢ 


Delta DASH“ delivers the same day to over city nearest you. Or call DASH at (800) 638-7333 for 


packages up to 70 Ibs... . to over 10,000 communities. nearest Delta Marketing Office. 
So give us a ring at the Delta Marketing Office in the 
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Tampa/St.Pete _ 
Clearwaters 


Sarasota/Bradenton Beach 
FLL 
Fi.Myers | Fibauderdale 
lami Nassau 


To San Juan 


90 cities across the U.S and abroad, covering pick up or delivery. 

10,000 communities. Why get that small package For top priority shipments over 70 lbs., use 
delivered tomorrow when you can DASH it today? Delta Air Express. It guarantees your shipment 
DASH (Delta Air Lines Special Handling) delivers gets on the flight specified. For full details, call your 


DELTA AIR CARGO. READY ALL-AROUND. 


PERIPHERALS DIGEST 


Alphanumeric terminal 
market overview 


Screen sizes and technologies 


CRT screen colors 


9/10-in. CRT 13:0. Other sizes, 
(4%) (6%) technologies 
79 


(7 


Multi-color 
(14%) 


Amber 
(2%) 


CRT 


12-in. CRT 
(61%) 


~15:in. CRT 
\ (19%) 


Data: Mini-Micro Systems 


Displays are bigger and easier on the eyes. Diagonal 12-in. 
displays are built into nearly two-thirds of today's terminals, but many 
of the newer units offer 15-in. and larger displays. Green phosphor 
screens are standard on as many terminals as white ones are, and 
green is a more popular option. Amber screens have yet to catch on, 
but color screens are quickly gaining popularity as the micros and 
memory needed to run them get less expensive. 


The alphanumeric terminal market had a relatively 
calm year. Competition was tougher than 1981, but 
technical innovations were fewer and less spectacular 
than in previous years. The definitions that have 
characterized terminal types are becoming increasing 
blurred. With distribution channels becoming more 
numerous, thanks to retailers, mail-order suppliers and 
industrial distributors, market analysts have a tougher 
time, but buyers have more options. 

The terms “dumb terminal” and “low-end terminal” 
used to mean the same thing, but because of rampant 
price cutting, the less-than-$1000 low end now encom- 
passes a number of smart or editing terminals. At the 
high-end, distinctions between intelligent terminals 
and desk-top microcomputers blur as more micros gain 
flexible communications capabilities and as micro sales 
induce terminal vendors to re-label their high-end 
terminals as microcomputer systems. 

Gnostic Concepts estimates the installed base of 
terminals at 3.4 million units, and Dataquest estimates 
that 1 million alphanumeric terminals will be sold in the 
U.S. alone this year. By 1985, annual U.S. shipments 
should top 2 million units. The U.s. accounts for roughly 
half of annual world shipments, but its share will fall to 
roughly 48 percent by 1985, according to Creative 
Strategies International. 
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Dispatch 
command 
control 


Dispatch 
command 
control 
(6.6%) 


Other 


Other 0.5%) 


(0.4%) 


Process/test/ 
instrumentation 
(6.0%) 


Analytical/ \ 


Process/test/ 
instrumentation 
(13.8%) 


Programming 


Programming (9.4%) 


design 
(21.3%) 


Inquiry/retrieval 
(19.6%) 


processing 
(16.3%) 


1978 


Data: Gnostic Concepts 


Display terminal applications are changing but promise solid 
futures for all terminal types. The two fastest growing applications are 
good examples: inquiry/retrieval applications are served by dumb 
and low-end smart terminals, and analytical/design applications are 
served by intelligent terminals, many with graphics and color 
capability. 


Alphanumeric terminal price distribution 


% of models available 


1000 2000 3000 4000 5000 6000 
Price ($) 


7000 


Data: Mini-Micro Systems 


Terminal prices are falling anu becoming more homogeneous. 
Taken from the product tables that follow, these data mirror the 
intense competition in the dumb and low-end editing markets in 
which features are standardized, and price differentials of only a few 
percentage points affect large- and small-volume buying decisions. 
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Manufacturer 


20% 1% 3% 


59% 9% 8% 


Master distributor 


0 
10% industrial 


distributor 


Retailer/ 
dealer 


End user 


An alphanumeric CRT terminal distribution model developed by 
Gnostic Concepts, Menlo Park, Calif., is evidence of the maturity of 
the terminal market. According to Gnostic, direct mail, telemarketing 
and retail sales methods will gain importance in the future. Even 
today, though, more than half of all alphanumeric terminals are sold 
directly by manufacturers to end users. 


Units Price ($000) 


133,000 624,036 
165,000 774,180 
307,000 1,590,777 
576,000 3,031,638 


1,081,767 


5,776,629 


Intelligent-terminal shipments have flourished as a result of their 
local processing power and flexible approach to emulating older, 
large-volume terminals. In a recent survey, Frost and Sullivan 
concluded that, thanks to a 1980 installed base of 820,000 units and a 
37-percent projected annual growth rate, “programmable terminals 
may lead into distributed data processing rather than the reverse.” 


The numerous market-research houses tracking the 
terminal market estimate different annual market 
growth rates, but most agree that intelligent terminals 
sales will grow the fastest (35 to 40 percent revenue 
growth) followed by smart terminals (20 to 30 percent) 
and dumb terminals (10 to 20 percent). Demand for 
alphanumeric terminals of every capability will be 
fueled by distributed data processing, sales of new 
multi-user microcomputers and new value-added com- 
munications networks such as videotex, The Source, 
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Installed base 


ADDS (5%) 
Datapoint (4%) 
DEC (4%) 
Hazeltine (4%) 
Lear Siegler (5%) 
TT-Courier (4%) 


Others (36%) 


Raytheon (4%) 
Teletype (4%) ADDS (5%) 

Datapoint (4%) 

DEC (5%) 
Hewlett-Packard (4%) 
Televideo (4%) 

Lear Siegler (4%) 


ITT Courier (3%) 


Data: Dataquest 


The 1981 terminal market shares revea/ that /BM still sells more 
terminals than the six next-largest vendors combined. With 1981 
shipments of roughly 1 million units, though, even a tiny share can 
mean huge revenues. 


Prestel and Dialog. 

The research firms are also in relative agreement on 
who the leaders are. IBM Corp. is far and away the 
leader in installed base and in annual shipments, with 
five or six times the shipments of its closest competitor. 
The top 10 or so suppliers account for four-fifths of 
annual sales. Terminal industry revenues are large 
enough, though, that even a fraction of a percent of 
market share can sustain a new entrant. 

Technologically, the industry followed through on the 
promises of 1981. Ergonomics got more than lip service 
as easy-to-read, easy-to-use terminals appeared from 
U.S. as well as European manufacturers. The CRT 
promises to remain the dominant display technology 
through the late 1980s. The standard storage media for 
intelligent terminals are 8- and 5¥4-in. diskette drives, 
but the new micro-diskette technologies hold great 
promise. Intelligent-terminal memory capacities aver- 
age 64K bytes, but are growing as memory prices fall. 
Many of 1982’s technological promises are related to 
portable terminals. They are one of the more glamorous 
terminal types and are usually programmable, but their 
portability imposes design limitations that affect prices 
and user-friendliness. The first 11 months of 1982 have 
been quiet for the terminal industry, but if even half the 
rumors of color, portability, intelligence and ever lower 
prices to appear at Comdex this month are true, things 
should heat up again in early ’ss3. (= 
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Because VT100 users 
deserve more than just 


VT100 compatibility. 


THE CONCEPT DISPLAY TERMINAL: 


VT100 compatibility is one thing, but eight pages of memory, 
programmable function keys, windowing, multiple computer capabilities, 
extended ANSI functionality...and VT100 compatibility is something else. 
Only from Human Designed Systems. 


A good news/great news story from Human 
Designed Systems. 


First the good news. The concept VT108 
display terminal gives you everything you need 
in an ANSI/VT100-compatible display terminal. 
And at a very competitive price. 


Now the great news. The concept VT108 
display terminal provides an exciting, new set 
of capabilities that lets you do much more. 
Without changing the price. 


It starts with ANSI functionality and DEC 
software compatibility, and extends that even 
further by offering eight pages of display 
memory to relieve the interactive user of the 
need to generate unnecessary hardcopy 
printouts and provide the application 
developer with a powerful tool for applications 
requiring multiple formats and storage of large 
volumes of text; by enabling users to 
permanently configure a terminal for their 
needs or applications; by providing 


DEC and VT are registered trademarks of Digital Equipment Corporation 


functionality designed to improve the 
effectiveness of slow-speed applications; by 
enabling users to create true windows within 
display memory; by providing programmable 
function keys which transmit data and/or 
execute terminal commands; by providing up 
to three additional communications ports for 
connection to other peripherals and 
computers; by providing flexible user 
networking functionality for use in a wide 
range of different applications; and by doing 
much more. 


VT100 compatibility and ANSI functionality. 
Add it to the concept Display Terminal’s 132- 
column performance, in ASCII or APL/ASCII 
models, with multiple computer capabilities, 
windowing, programmable function keys, and 
much more, and you can see why Human 
Designed Systems has given terminals a new 
meaning...and that means true economy. 


human designed systems, inc. 
3440 Market Street, Philadelphia, PA 19104 
215-382-5000 


Human Designed Systems. We’re redefining terminal performance. 


Boston — (617) 329-3510; Chicago — (312) 825-2960; Delaware — Infocon: (302) 239-2942; Hawaii — Gray Associates: (808) 261-3751; Los Angeles — (213) 410-9454; 

Northern New Jersey — Infocon: (201) 624-1372; New York City Area — Infocon: (212) 689-8833; New York State — Naco Electronics: Rochester: (716) 223-4490, Syracuse: 

(315) 699-2651; San Francisco — (415) 692-4184; Washington, DC — International Systems Marketing: (301) 279-5775; Australia — |. O. Peripheries Pty. Limited: (02) 427 3555; 

Belgium — BELCOMP: 091/25 22 88; Canada — CAIL Systems: Toronto: (416) 362-1063; Denmark — ADCOM Data Aps: 1-19 44 66; Finland — Modulsystem OY: 0-692651 1; 

France — Walton: (1) 226.06.90; Singapore — DTS Singapore: (65) 33-88-566; Sweden — Allnovo Data AB: 08-37 25 15; Switzerland — Mitek ag: 01/461 22 52; United Kingdom 
— Shandell Systems Ltd.: 02407-2027; West Germany — COMKO Computersystemges, mbH: 0221-48 30 51. DISTRIBUTORSHIP INQUIRIES INVITED. 
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How to select 


a video 


terminal 


LISA KINNEMAN, Digital Equipment Corp. 


A buyer must match a terminal’s communications, ergonomics, 


functions and reliability to the application 


The one peripheral device necessary to the operation 
of most computer systems is a terminal. From the 
smallest personal computers to the largest multi-user, 
time-sharing systems, terminals form the communica- 
tion channel between a user and a system. 

The most commonly used terminal is a _ video 
terminal. In multi-user systems, each user generally 
has his own terminal, while one or two printing devices 
can serve more than a dozen users. In single-user 
systems, a video terminal is generally the only 
interactive communication device, with a satellite 
hard-copy device used for permanent records. The 
choice of video terminals thus becomes extremely 
important to minicomputer and microcomputer system 
integrators and dealers. 

Because terminals on the market have a wide range 
of prices and features, there is no such thing as a 
“perfect” terminal. Every astute buyer can, however, 
ensure that a terminal provides the right combination 
of operating and reliability features for his applications. 


Basic considerations 


Terminals have traditionally been categorized as 
“dumb,” “editing” or “intelligent,” although these 
labels vary with the manufacturer and the user, and the 
distinctions between them are increasingly blurred. 
Rather than selecting a terminal on the basis of such 
arbitrary classifications, the purchaser should deter- 
mine which terminals meet the basic application 
requirements. 

Even the most basic terminals generally provide 
some control over communications. Transmission and 
receiving speeds, generally expressed as baud rates, 
can normally be set manually, with most terminals 
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Digital's VT-05 terminal, one of the early “glass teleprinters,” 
featured upper-case characters only, cursor positioning and on-line/ 
local selection. Video output supported slave monitors. 


providing transmit and receive speeds between 110 and 
9600 baud in discrete intervals. Some terminals have 
switches for half- or full-duplex communications. 

Terminals can be used locally, connected directly to a 
computer system, or remotely, through a communica- 
tions carrier. If a terminal is used with a remote 
hookup, its modem-control support should be investi- 
gated. Most terminals have an EIA RS232C-compatible 
interface for input/output, and some have provisions for 
a 20-mA current-loop interface. Most video terminals 
communicate asynchronously using ASCII characters. 
Some perform block-mode transmission, in which 
editing is performed locally and pre-edited data are 
transmitted. 

Some applications, such as multi-screen airport 
reservation systems, require an output port that can 
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couple slave video monitors to the terminal. Most 
monitors require an EIA RS170-compatible interface. 
This arrangement can also be used effectively in 
computer-aided instruction applications. A printer port 
provides local hard copy, often without host interven- 
tion. 

Most terminals use chip-level controller(s) to perform 
some operations. The earliest terminals used standard 
electrical switches to change terminal characteristics. 
By using special-purpose control logic, often micro- 
processor-based, a variety of terminal characteristics 
an be specified interactively from the keyboard. Such 
adjustments include local echo, numbers of characters 
per line, receive and transmit speed, on-line/local, tab 
settings, wraparound and scrolling type. Some settings 
are conveniences rather than necessities, such as 
standard or reverse video or cursor type. Others are 
more fundamental, such as baud-rate settings and 
on-line/local. Some are more useful for certain applica- 
tions than others: a terminal that can be adjusted to 
display a full 132-character line as well as a convention- 
al 80-character line is particularly useful with a 
132-column line printer. These adjustments can be 
made semipermanent if the internal microprocessors 
can deposit the settings in nonvolatile memory. 


The VT-50 series terminal, an advance over DEC's earlier VT-05, 
featured upper- and lower-case letters, an auxiliary keypad for entry 
of numeric or special control characters (as for word processing), 
scroll control and provisions for extra features. The VT-50 series was 
cooled by air convection. 
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More sophisticated features are available for other 
user requirements. Floppy disk storage allows exten- 
sive local editing of text or programs. If a user needs 
local as well as host-based computer capabilities, a 
terminal that doubles as a personal computer fills the 
bill. 


The modularity of many modern terminals extends to the 
capability to convert to personal computers. The VT-18X option 
converts the VT-100 terminal to a CP/M-based personal computer. 
The option can be installed in the field. 


A terminal should provide hardware and software 
compatibility with the computer to which it is linked. 
This requirement can usually be met by considering 
only terminals that conform to industry standards, such 
as EIA interfacing, ASCII-character encoding and ANSI 
software-command sequences. A nonstandard video 
terminal can require both hardware and software 
alterations in the system. A nonstandard terminal’s 
method of positioning cursors, erasing characters or 
highlighting, for example, might be incompatible with 
the host’s command set. The terminal might “almost” 
work: it would be acceptable for alphanumeric charac- 
ters, but not control commands. Adaptation could be a 
time-consuming and expensive process. 

A manufacturer might have a nonstandard terminal 
so attractively priced that it makes economic sense to 
adapt the system to the terminal or the terminal to the 
system. If a user modifies the system, however, he may 
be unable to second-source the terminals. 


Features 


A purchaser should determine which of the many 
available advanced features are cost-effective for his 
application in addition to the basic capabilities of a 
terminal. These features range from user conveniences 
to add-on boards for more powerful functions. 

Terminal cost, including purchase price and mainte- 
nance over the life of the product, should be weighed 
against the degree of productivity the terminal pro- 
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From com 
slide for 50° 


Sell the $2799* computer graphics 
camera that practically sells itself. 


The VideoSlide 35™ Computer Graphics Camera allows computer owners to record 
raster graphics on standard 35mm slide film, and produce their slides for no 
more than the cost of the film and processing. . . about 50¢ a slide. It's fast. It's 
pushbutton simple. And at $2799 retail, it's a sure seller. 
VideoSlide 35 works with most computers having raster graphics capability, 
including the IBM Personal Computer and Apple II, plus a wide range of 
color graphics terminals. Its low price will be attractive to a broad segment 
of business and industry. In fact, wherever there are computers with 
graphics capability and the need for fast, cost-effective slide production, 
VideoSlide 35 will be in demand. 
To make your presentations easier, Lang Systems provides sales aids, 
national advertising, and trade show exposure. Plus generous profit 
margins. 
The bottom line? VideoSlide 35 practically sells itself. For more 
information on how you can become a VideoSlide 35 dealer, 
call Bill Cliff today. Lang Systems, Inc., 1010 O'Brien Drive, 
Menlo Park, CA 94025, (415) 328-5555. 


* Suggested retail price, including TTL RGB interface and all cabling. 
TMVideoSlide 35 is a trademark of Lang Systems, Inc. 


WiceoSice3S 


will brighten your sales picture 


SEE US AT COMDEX, NOV. 29-DEC. 2, BOOTH 3959 
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vides an operator. A low-cost terminal that is easily 
repaired might not be as easy to use as a moderately 
priced terminal with advanced features. The resulting 
lower operator productivity is a cost like any other. 
Human engineering, or ergonomics, provides a means 
of reducing fatigue, which in turn increases operator 
productivity. Ergonomic considerations include the 
adjustability of the terminal’s position and the display 
characteristics. Some terminals have built-in capabili- 
ties for tilting and swiveling the screen, while others 
are available with stands that adjust. Detached key- 


Because not every environment needs 
an anti-glare device, providing one as 
an option Is a 

cost-effective Compromise. 


boards are also effective for achieving a comfortable 
position. 

The display should be easy to read, with a minimum 7 
x 9 dot matrix for each character. The font should also 
be readable: letters such as “j,” “g” and “q” are far more 
recognizable with below-line descenders than without. 

Displays generally provide light characters on dark 
backgrounds, but many terminals also offer “reverse 
video,” or dark characters on a light background. 

Different terminals employ CRTs with different 
phosphors. The most common phosphor glows bluish- 
white, like a black-and-white television screen, but 
many terminals use a green phosphor, that most 
operators find easier on the eyes. Another phosphor 
variable is persistence, the amount of time it takes an 
image to fade after it has been “written” on the screen. 
A low-persistence phosphor can seem somewhat “flick- 
ery” if a screen is filled with data, whereas a 
high-persistence phosphor can cause characters to 
smear when moved, particularly if the terminal uses 
smooth scrolling. For most applications, a medium- 
persistence phosphor is preferred. 

An anti-glare provision is needed in environments 
with harsh ambient-lighting conditions. An optical 
filter, built onto the CRT’s surface or attachable in front 
of the CRT, can often significantly cut glare. Because 
not every environment needs an anti-glare device, 
providing one as an option is a cost-effective compro- 
mise. 

The keyboard should have a standard “qwerty” 
typewriter layout because nearly everyone that types 
is used to this arrangement. A sculptured keyboard, in 
which the keys are shaped to reflect their row position 
on the keyboard, is also desirable for touch typists. 

Specialized keys should be grouped in a keypad, 
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The VT-125 is a VT-100 with a bit-map graphics processor. The 
graphics processor presents a monochromatic display on the termi- 
nals screen, but has an RGB output for color presentations on slaved 
color monitors. A VT-100 with the advanced video option can be 
converted to a VT-125 in the field by a technician. An optional printer 
port enables users to attach printers with bit-map capabilities to 
obtain hard-copy graphical presentations. 


The VT-100 series of terminals incorporates a standard setup 
feature that enables an operator to set terminal characteristics 
through keyboard commands. Its detachable keyboard is a common 
feature today, increasing adaptability to various work environments. 
VT-100 construction is modular, and options can be incorporated in 
the monitor cabinet. Pop fasteners provide easy access to all 
components, enabling quick repairs 


where they will not interfere with the basic alphanu- 
meric keyboard. Numeric keypads are important for 
rapid entry of numeric data in commercial environ- 
ments, while specialized applications requiring unique 
key entries can use the numeric keypad with special 
keycaps. In word-processing applications, for instance, 
a keycap marked “upper case” could be used as a 


numeric-entry “3” in other operations. 
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If Esprit Il" didn't, the Esprit lil" will. 


Hazeltine’s Esprit II" gave you 
better cost/performance than any 
other budget terminal. Better than 
TVI-910. Better than Viewpoint. 
Better than ADM-3A. It got a 

lot of you. 

Now we're going to get the 
rest of you. 

The new Hazeltine Esprit III" 
emulates TVI-950. The same 
features. The same keyboard 
layout. The same command set. 
Even the same user-PROM 
capability. The only difference is 
price. Esprit Ill costs $300 less. 
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In fact, it costs $100 less than 
TeleVideo’s far less capable 
TVI-925. 

So, now there isn’t a terminal left 
with more performance for the 
money than a Hazeltine Esprit. 
Which is why you ought to get one. 
Or more. 

Got it? 


Hazeltine Corporation 
Computer Terminal Equipment 
Commack, NY 11725 

(516) 462-5598 

or call toll free: 800-645-4508 


Hazeltine 


The new terminal technology. 


ADM TVI 
Esprit 3A* 910* ll 


Esprit View- 


Esprit TVI TVI 


point* ill 925* 950* 


| Detached keyboard No No | Yes 
Buffered mode Yes 
Tilt screen No [ 
Function keys | 14 
zal] 
Line graphics No 
Page/line transmit Yes 
Character/line editing Partial | 
Split screen ; j No 
Smooth scrolling No No No No 


No Yes No Yes 


Price (in quantity of one) $595 $595 $699 $645 $645 $895 $995 $1,195 


*Trademarks respectively of Lear Siegler, Inc., TeleVideo Systems, Inc. and Applied Digital Data Systems, Inc. 


E’LL GETCHA: 


See us at Comdex. Booth 2118. 
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Works Three Tynes As Hard 
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There’s a reason we get so much free adver- 
tising in so many ads for so many other com- 
panies’ products. In so many articles. And in so 
many movies and TV shows. 

It just happens to be very difficult to take a 
photograph in a computer environment without 


having a Lear Siegler terminal show up inthe shot. 


And there’s a reason for that. 

We’re used in more computer-based sys- 
tems than anyone else. And survey after survey 
shows we’re the world’s favorite independent 
terminal manufacturer. 


Lear Siegler, Data Products Division, 714 North Brookhurst St., Anaheim, CA 92803, 800-532-7: 
(713) 780-9440 + Los Angeles (714) 774-1010, Ext. 
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Xeron ¢ Onnyniter Services 


When you buy Lear Siegler, you’re buying 
proven quality and reliability. 

We continuously implement state-of-the-art 
technology in an ever expanding line that 
ranges from our famous Dumb Terminal® video 
display to smart terminals to printers. 

We back this line with the broadest network 
of full service centers anywhere. That means 
you can get walk-in Express Depot™ service, 
on-site service and extended warranty service 
in 3,000 cities nationwide. 

And whether you’re an OEM or end-user, 


373 » SALES & SERVICE: Boston (617) 456-8228 * Chicago (312) 279-7710 * Houston 


)« Philadelphia (215) 245-4080 + San Francisco (415) 828-6941 * England (04867) 80666. 


DS AREN’T OUR ADS. 


works late 
every night. 


oppor unilie ® 


we have your growth path. You can upgrade 
our terminals with modems, voice recogni- 
tion, touch screens and graphics. Upgrade our 
printers with color and sheet feeding. And 
both accommodate custom logic boards and 
add-on memory. We offer all the features you'll 
ever need. 

And that’s the story of why, when people 
want to show a terminal, they show a Lear 
Siegler. 

You see us all over the place because we are 
all over the place. For some very good reasons. 


OEM SALES: + 


This slate’) 


3919 IMC with 3915 Switchiny 
8 
Supports IBM Data Streaming Protocol 


XEROX 


And that’s why, when people want to order a 
terminal or even just get more information, 
they call 800-LEAR-DPD or 714-774-1010 for 
the name of their nearest distributor. 

In fact, some of our best customers started 


out this way. R 
is} LEAR SIEGLER, INC. 
DATA PRODUCTS DIVISION 


SEE US AT COMDEX BOOTH #1008 


Boston (215) 245-1520 * Chicago (312) 279-5250 * Houston (713) 780-2585 * Los Angeles (213) 454-9941 * Philadelphia (215) 245-1520 « San Francisco (415) 828-6941 
England (04867) 80666. Dumb Terminal® and Express Depot™ are trademarks of Lear Siegler, Inc. 
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More advanced terminal features, such as graphics 
and local processing capabilities, are now available as 
add-in boards. Such relatively expensive options are 
thus available for those applications requiring them 
without adding to the terminal’s cost for those that do 
not. 


Terminals have traditionally been 
categorized as ‘dumb,’ ‘editing’ or 
‘intelligent,’ although these labels vary 
with the manufacturer and the user. 


For example, a computer terminal used in a business 
system might be more useful later if it could be adapted 
to display graphs as well as rows and columns of 
figures. Some terminals accept a microprocessor card 
that provides a bit-mapped graphics presentation. Such 
options are generally capable of simple charts, graphs, 
and histograms rather than complex images. This 
medium-quality graphics presentation is useful in 
business and educational applications, but terminals 
used for engineering design often require a special 
processor that can draw vector-driven lines. Engineer- 
ing terminals often have auxiliary input devices, such 
as joysticks or light pens for cursor placement and user 
interaction. Unless there is a need for such a terminal’s 
features, it is impractical. 

A user requiring local processing should look for a 
terminal that accepts a circuit card with a general- 
purpose microprocessor. Such options convert a video 
terminal to a personal computer on a switch-selectable 
basis. Terminal buyers were once forced to pick a level 
of terminal functionality and stick with it. With today’s 
more flexible terminals, their CRTs can grow with their 
applications. 

Reliability and standards 

A terminal with a history of low reliability is like a 
pair of cheap shoes: a user can’t afford to buy it. 

To help maintenance, some terminals have a self-test 
feature. When the terminal is on, a microprocessor runs 
a series of tests on the components, and identifies 
malfunctioning parts. 

A terminal should be modularly organized so that it 
can be disassembled easily and quickly, and repaired by 
module swapping. 

Whatever the geographic region in which terminals 
are installed, there should be a convenient means to get 
quick service. Terminal servicing can include on-site 
service, depot or shop repair or circuit-board mail-in 
service. A user might keep spare circuit boards so that 
the terminal stays up while malfunctioning parts are 
repaired. 
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The more complete the documentation that accompa- 
nies a terminal, the better. Some terminals have simple 
operating instructions with a short troubleshooting 


If a user needs local as well as 
host-based computer capabilities, a 
terminal that doubles as a personal 
computer fills the bill. 


chart; others have extensive manuals of 50 pages or 
more that detail the terminals physically, electronically 
and operationally. Some small and most large manufac- 
turers have extensive facilities for maintenance train- 
ing. These may be formal classrooms, informal training 
sessions or videotape presentations. Such training 
facilities may enable a volume buyer to develop an 
effective in-house maintenance team. 

A manufacturer with an extensive service organiza- 
tion, particularly a multinational one, can generally 
provide quick, in-depth support. Third-party support 
can sometimes involve delays in parts delivery and 
engineering change orders, but can save money for 
owners of popular terminals. 

Even a reliable and maintainable terminal can cause 
problems if it does not meet standards such as those 
from Underwriters Laboratory and the Federal Com- 
munications Commission. The UL standard is safety- 
oriented and generally is a good indication of sound 
overall electrical construction. The FCC standards are 
more application-oriented, but a bargain terminal 
might prove to be less of a bargain if a user must modify 
it to stricter FCC criteria than those it was designed to 
meet. 

Users who plan to place their systems internationally 
should check terminals for compliance with all required 
standards. Terminals might require international char- 
acter sets to be usable in all the places for which they 
are targeted: a Briton would not accept “#” for 
“pound,” although an American would not object. Some 
terminals can adapt to alternate characters through 
firmware modifications or program control. Terminals 
used internationally must also be able to handle the line 
voltages and frequencies of the countries in which they 
will be used. Some terminals have adjustable power 
supplies to adapt to local power requirements, while 
others have modular ones that must be replaced. 

It is generally better to get flexible terminals that 
will conform to de facto industry and government 
standards than to get terminals that must be adapted, 
unless that adaptation can be done economically. [J 


Lisa Kinneman is a product marketing specialist for Digital 
Equipment Corp., Maynard, Mass. 
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ter interface 
A loop optional 
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A WORD T0 THE W 


No one gives you more in an ergonomically engineered 
smart terminal than Wyse. 


These days there's little room for 
waste of the corporate dollar. And 
these days the WY-100 smart terminal 
looks even better when you compare 
it to the other guys. 

You definitely get more from Wyse 
— the leader in low-cost, high-per- 
formance, ergonomically engineered 
smart terminals. 

To begin with, you get a great 
looking terminal that features die 
cast aluminum packaging and takes 
up a minimum of desktop space. 

You also get a terminal with an 
uncanny way of pleasing people. It 
comes with an easy-on-the-eyes 
green phosphor screen. And a fully 
tilting/rotating display and detached 
keyboard. (After all, one person's 
just-right-tilt is another's not-quite- 
right-tilt). 

When the workload seems impos- 
sible, horizontal and vertical split 
screen capabilities with independent 
scrolling allow you to be in two places 
at once. 


There’s more. You get program- 
mable function keys and transparent 
print. Plus 128 characters with upper 
and lower case, line drawing and 
graphics, and a keyboard with 105 
keys — including cursor pad, special 
mode and function keys. 

Of course, all of this wouldn't mean 
much if you couldn't count on Wyse 
quality. That’s why each WY-100 is 
put through an extensive on/off 
testing program. 

On top of that, WordStar® and other 
emulations are now available from 
your distributor. Which means you 
can automatically get 32 of WordStar’s 
most commonly used multi-key com- 
mands fully-implemented on our func- 
tion keys for faster, easier use. 

We think you'll be quite impressed 
when you compare the WY-100 to 
other terminals in its class. But don't 
take our word for it. Call or write us 
today. We'll send you detailed infor- 
mation on why the WY-100 smart 
terminal gives you more. A lot more. 


See us at Comdex, booth #5156. 


WWE 


TECHNOLOGY 


2184 Bering Drive, San Jose, CA 95131 
(408) 946-3075 TLX 910-338-2251 


In the East, call (516) 293-5563 


WordStar is a registered trademark of MicroPro, Inc 
UL and FCC approved. ©1982 Wyse Technology, Inc 
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Mean Time to Repair line drawings or other visuals to facilitate 
Our simple design, quality communication 

components and modular construction 

make service easy and quick 

Our average MTTR is a mere 15 


minutes Status and User Lines 


Ergonomic Keyboard 

The 950's detachable keyboard is 

made for operator comfort. Work close to the 
screen, or place it on your lap 

You decide what is more comfortable 


and productive 


And then check the price.” 


_ Before you buy any 


the features of 


Drawing Solutions on Screen 

The 950's powerful graphics capability can 
express complex data as 

clear charts, diagrams, graphs, 


TeleVideo's 950 checks on its own 

operational status. What is the edit mode? Baud rate? 
Intensity mode? The 950 reports 

its condition while functioning without interfering 
with ongoing work 


Programmable Function Keys 

The 950 is equipped with twenty-two 
user-definable function keys. The operator 
can short-cut to desired programs and 
save a lot of time 


Editing 
TeleVideo's 
sophisticated editing features 

let you insert or delete characters or lines 
with a wraparound feature for 
maintaining data as long as 
you need it on screen 


TeleVideo's 950 offers the features you'd expect of the same high quality and 


in terminals costing much more than ours. And reliability, as well as nationwide service 

most of these features are also offered in our925, by General Electric's Instrumentation and 

at even a lower price. Both terminals are built Communication Equipment Centers. 

with TeleVideo reliability, both engineered for high And TeleVideo builds to sales projections, 
performance. and does not keep you waiting for delivery. That 


Whichever you choose, you can be assured means if you order 200 TeleVideo terminals 


California/Santa Ana 714-557-6095; Sunnyvale 408-745-7760; Georgia/Atlanta 404-255-9338; Texas/Dallas 214-980-9978; Illinois/Chicago Area 312-351-9350; 


smart terminal, chec 
TeleVideo’s 950. 


Line Lock 

You can frequently reserve data by freezing 
some facts on screen while changing 
others. This feature eliminates inadvertent 
changes of field. 


Buffered Print Port 

TeleVideo's 950 can be used with 

printers of various speeds, so you wont lose 
data during slower peripheral cycles. 


Transmission Speed 
Our baud range is 50B to 19.2Kb, broad 
enough to accept data for the 
great majority of applications. 


Remote troubleshooting 
feature determines 

if a service call is 

really needed, or if 


Z the operator can handle 
Tilting Screen : the problem. That 

Just touch a knob to make the screen saves time and money. 
tilt toward the viewer. There's no need for neck- 

craning here. The tilting screen is designed 

for easy use 


TeleVideo Systems, Inc. 


Attn: Terminal Division 


today, we can ship them tomorrow. 
To learn more about the 950, the 925 and the 


| 1170 Morse Avenue, Sunnyvale, CA 94086 
| I would like more information about TeleVideo’s 950 and 925 terminals 


other terminals that have made TeleVideo the nes 
industry leader, complete this coupon, or call: ude TITLE 
800-538-8725 (In California, 408-745-7760). ADDRESS 

CY a SEN rie 


4 
Dept. 216D | 
| 
| 
| 
| 


© TeleVideo Systems, Inc. U“°==——————__—_— 


Suggested retail price for TeleVideo's 950, $1195, TeleVideo's 925, $995, excluding applicable state and 
local taxes — Continental US A. Alaska and Hawan 


Massachusetts/ Boston 617-668-6891; New York/New Jersey 201-267-8805; United Kingdom/Woking, Surrey 44-9905-6464. 
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Digitals portable terminal. 
The only thing plain about it 
is the paper it prints on. 


Introducing the Correspondent 
The plain paper portable. 


Now there's a portable DECwriter 
terminal from Digital that doesn’t 
depend on thermal paper to 
do business. 

Virtually any paper will do, 
so the Correspondent is always , 
ready to go. ‘ 

Plain paper is inexpensive, avail- 4) 
able everywhere, usable for multi- ( ; 
part forms, and won't fade. bg 

But there’s nothing else plain about 
the Correspondent. 

You can't buy a faster portable. It can translate 
standard-size computer text and graphics onto 
ordinary 81/2" x 11” paper, all in clear, crisp dot- 
matrix printing. And do it in any of 10 languages. 


Including yours. 
A built-in acoustic coupler or modem 
(or both) puts you in touch with your com- 
puter over any telephone line. Another 
built-in: the Digital reputation for 
reliability and service, backed by 
200 carry-in service centers 
worldwide. 
Is the Correspondent the 
best portable you can buy? 
That should be plain. 
As plain as the paper it 
prints on. 
See your Digital distributor 
today or call 1-800-DIGITAL, 
extension 700. In Canada, call 1-800- 
267-5250. Or write Digital Equipment Corporation, 
Terminals Product Group, 2 Mt. Royal Avenue, 
UP1-5, Marlboro, MA 01752. 
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Selecting 
a low-end display terminal 


WILLIAM J. CATACOSINOS and JOHN WITHEROW, Applied Digital Data Systems, Inc. 


Terminal buyers should evaluate the manufacturer 
as carefully as they do the product 


As industry competition turns low-end terminals into product. OEMs, distributors and large end users will 
commodities, purchasers are likely to base their each have different criteria in evaluating a low-end 
terminal selections on a manufacturer rather than ona _ terminals manufacturer, and these criteria will proba- 


ADDS Viewpoint terminal is typical of the current crop of low-priced, full-featured terminals. Simple design and low component count help 
keep price down. 
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bly change with the evolving channels of distribution. 


OEM requirements 


OEMs need a long-term commitment from subsystem 
manufacturers and should consider a manufacturer’s 
financial stability, experience in the terminal business, 
installed base and the track record and continuity of its 
management. 

Product quality is also a key issue for OEMs. A 
terminal is an important part of a product because it is a 
user’s window to asystem. The user often considers the 


320,000 (projected) 
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Source: Applied Digital Data Systems, Inc. 


Growth of ADDS installed base reflects general growth of 
data-processing industry as well as increased popularity of low-end 
products from independent terminal manufacturers. 


Shipments (000) of terminals* 
1981 


(total —287,000 units) 
FOS. 520) 25: 300.355: 40 45: 50) 55:5 60 


Datamedia|_ 7 
Visual Technology 
General Terminals[__ 
Perkin Elmer{ 
TEC 
All others 


*Exclusive of captive-market manufacturers 


were low-end terminals. 
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Terminal shipments and market share in 1981 were /argely divided between less than a dozen manufacturers. Most of the terminals shipped 


terminal to be the system. If the terminal fails, the user 
believes that the computer has failed. Because the 
terminal has an OEM’s name on it, the OEM’s image is on 
the line. For this reason, the terminal’s reliability 
should be seriously considered. 

Applied Digital Data Systems, Inc., achieves a mean 
time between failure in excess of 23,000 hours for its 
Viewpoint terminal through a reduction in the number 
of components and in improvements in keyboard and 
monitor reliability. The Viewpoint contains 12 compo- 
nents on one circuit board and uses a custom-designed 
CRT controller chip. 

An OEM must also determine a manufacturer’s policy 
on providing spare parts and support. Because the 
OEM’s product is likely to be on the market for at least 
five years, spare parts and technical support will be 
required in many cases after the manufacturer has 
discontinued the terminal. It is also important for an 
OEM to determine whether the manufacturer is an 
experienced supplier to OEMs. Large OEMs in particular 
prefer to buy from large manufacturers that can be 
contacted directly and from which they can get quick 
responses when the OEM’s needs change. Although 
many OEMs are engineering-oriented and prefer to do 
their own customization, more look for a terminal 
vendor that provides that service. In-house customiza- 
tion is costly for OEMs; additional expense is incurred 
whenever a terminal’s case is opened. Manufacturers 
are becoming more experienced in this customization, 
and have in many instances organized well-rounded 
customization teams that include marketing as well as 
engineering expertise. 

Offshore manufacturing, an increasingly common 
approach to mass production in the terminal industry, 
provides inexpensive labor, but typically entails a loss 
of control over the manufacturing and engineering 
process. Hardware and software changes may not be 
possible and, if they are, will probably be slower and 


Market share 
(based on 287,000 units shipped in 1981*) 
Visual TEC 2% 
Technology 
5% 


General 
Terminals 
3% 
All others 
11% 


Lear Siegler 
14% 
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NEW FROM 


TERMINAL FOR ONLY o4 GO5 


At last, the ERGO 4000 -- the full-page word 

processing terminal you’ve been waiting for. 

At the price you’ve been waiting for -- $1695 
ERREMALIES (with quantity discounts available). 

ERGO 4000 is a 66-line by 80-character terminal, 

compatible with VT-100 codes as well as other 

popular code structures. 

The newest member of the ERGO Series, the 

ERGO 4000 gives you complete performance for 

‘the price. The tiltable cabinet with crisp green 

display for increased comfort and productivity, 

and the many additional ergonomic features, 

are all standard with the ERGO 4000. 

The ERGO 4000 offers the following additional 

features: 

(| Four video attributes (| Pass through printer 

port [) Savable set up mode || Screen saver 

(| Fifteen function keys | Diagonal cursor 

movement (| Alternate character generator 

(| Transparency mode [| Settable tabs 


ON SITE SERVICE IS AVAILABLE IN OVER 450 CITIES 
THROUGH WESTERN UNION 


MICRO-TCRM,. INC. 


1314 HANLEY INDUSTRIAL COURT, 
ST. LOUIS, MISSOURI 63144, 

(314) 968-8151 TWX: 9107601662, 
MICROTERM, STL 


*VT-100 is a registered trade 
mark of Digital Equipment 
Corporation. 


MICRO-TERM. Terminals are our only product, and We put more into them. 
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The Freedom'100 


You'll Like Our 


Now you don't have to pay 
for those “extras” you find 
only on the higher-end ter- 
minals. That’s because — at 
$595 — the new Freedom™ 
100 gives you the first class 
features you want — but at 
the economy price you can 
afford. The Freedom 100 
also comes with a complete 
six-month factory warranty. 


Numbers. 


If anything goes wrong 
with the terminal we'll fix 
it — or send you a replace- 
ment unit — within three 
days of receipt. If we don’t, 
you get $100. Cash. The 
Freedom 100 is the first ina 
long line of Freedom Series 
terminals that put a low 

™. price on high performance. 
eM / Check it out for yourself. 
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Standard Features 


7 X 9 Dot Matrix 


Liberty ADDS 


Hazeltine TeleVideo® 
Esprit 925 


4 


Lear Siegler 


Freedom™ 100 Viewpoint ADM 21 


25th Status Line 


Video Attributes By Character 


~% 


a 


Attributes Req No Display Space 


4 


Line Drawing Character Set 


Screen Tilt 


Read Cursor Address 


4 


Detachable Keyboard 


NINN 


Separate Function Keys 


0 


_ 
_ 


Insert/Delete Line Key(s) 


4 


Insert/Delete Character Key(s) 


Clear EOL/EOP Key(s) 


Print Key 


Block Mode 


4 


Baud Rates to 19.2 


VANANYE LANA 


WAL IANA 
VN 


BOOTH 3934 FALL COMDEX*’82 LAS VEGAS 


Freedom™ 100 is a trademark of 
Liberty Electronics USA. 
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LIBERTY 


Liberty Electronics USA 
Systems Group 
100 Clement Street 
San Francisco, California 94118 
(415) 751-7560 
CIRCLE NO. 182 ON INQUIRY CARD 
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more difficult. Further, product availability is likely to 
be lower. If an OEM has a product customized, buying 
from a domestic manufacturer is even more important 
because terminals can be produced as stock items and 
drop-shipped, lowering an OEM’s inventory require- 
ments. 

A manufacturer that provides a family of products is 
best for an OEM. While an OEM may require only 
low-end terminals, he might want to upgrade a system. 
If so, he would want to do so without switching 
terminal manufacturers. The OEM should also deter- 
mine whether a manufacturer’s products are upwardly 
compatible, and, if so, provide a migration path and 
protect a customer’s software investments. 


If the terminal fails, the user believes 
that the computer has failed. 


Distributor and end-user requirements 

Because a distributor’s profitability rests on return 
on assets, the distributor should seek a _ popular 
manufacturer and popular equipment that can increase 
the turnover of his inventory. The distributor should 
also seek a manufacturer that continues to produce new 
and attractive state-of-the-art products with high 
perceived values. 

Because a distributor’s ability to provide immediate 
delivery is a major selling point, the distributor needs a 


1971 1972 1973 1974 1975 


manufacturer that can reliably meet the delivery 
schedule and fill orders promptly if inventory is 
depleted. Product quality is essential to the distribu- 
tor’s return on assets goal and should be a major 
consideration in selecting a terminal to distribute. 
Economic considerations also figure largely in a 
distributor’s choice of a terminal vendor. Many distrib- 
utor’s profit margins have eroded thanks to today’s 


The OEM may want to upgrade his 
system without switching 
terminal manufacturers. 


stagnant economy. The distributor is affected by high 
interest rates and his need to reduce inventories, 
coupled with increased competition, has forced distrib- 
utors to lower prices. 

The primary concern of a large end user is the 
availability of service. Because the end user is probably 
integrating terminals into large multibranch networks, 
he must know that a vendor can provide appropriate 
support at all sites. The end user must also consider 
available service options. ADDS, for example, provides 
an optional extended warranty program for its View- 
point terminal (two years for $60 or three years for 
$90). Without an extended warranty, the subassembly 
or the entire unit can still be returned to an ADDS 
service depot for repair, at $65 or $80, respectively. 
Third-party maintenance contracts are also available 
for traditional on-site service at $16 per month from 
either NCR Corp. or TRW, both of which offer an 
average response time of four hours. 

End users, especially large ones that buy several 
terminals at once, are also concerned with price. They 


MRD 780 
$1490 
Consul 
900 
$1250 


Consul 
580 

$1195 R60 

Regent $900s 
100 R40 
$800 $800s 


R20/25 
$600s 


1976 


1977 1978 1980 1981 


Downward pricing trend of ADDS terminals refiects competition in the industry, particularly in the low-end segment. 
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may not seek a low price as tenaciously as a high volume 
distributor would, however. Large end users are often 
financially stable companies for which component costs 
represent relatively small expenditures. 

Finally, each end user has its own set of terminal 
selection criteria. A terminal’s value to an end user 
ultimately depends on the unit’s ability to meet the 
application requirements. 


Price pressures 


The low-end market is not growing as fast as many 
people think. ADDS disagrees with predictions made 
over the last few years alleging that the low-end 
terminal market is growing at 25 to 35 percent per 
year. These figures are high; ADDS estimates that the 
market is growing at a maximum of 15 percent a year. 
Slackening demand and abundant supply from more 
than 100 vendors have pushed OEM and end-user 
terminal prices to all-time lows. 


More terminals now move through 
distribution channels with lower 
marketing expenses. 


Two years ago, low-end terminals were synonymous 
with dumb terminals, and were priced at around $800 
to $900 each. ADDS changed the shape of the market in 
March, 1981, with the introduction of the Viewpoint at 
an end-user, single-quantity price of $650. This low 
price was made possible by the development of a 
low-cost LSI CRT controller (with Standard Micro- 
Systems) as well as by a mass-market manufacturing 
approach and a large, vertically integrated manufactur- 
ing facility. 

Lear Siegler, Inc., TeleVideo, Inc., Hazeltine Corp. 
and others introduced competitive units, and the 
low-end terminal became a commodity with well- 
defined features and a well-defined price range. As 
with many consumer goods, brand loyalty and price 
sensitivity are increasingly common. Most low-end 
terminals offer features that were until recently selling 
points on mid-range terminals. Now standard on 
low-end terminals are function keys, 12-in. screens, 
visual highlighting, numeric pads and ergonomic fea- 
tures including detachable keyboards, tiltable screens, 
intensity adjustments and choice of phosphor colors. 
The high and low ends of the market are converging. 

Theoretically, OEMs are not as concerned with price 
as with quality, reliability and availability because one 
terminal represents a small fraction of an OEM product’s 
total cost. However, in a multiterminal minicomputer 
or microcomputer system, the picture begins to change. 
There, a terminal’s price is a more significant portion of 
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The low-end market is not growing as 
fast as many people think. 


the system cost, so terminal price can be a buying 
consideration. A difference of $10 to $20 is not likely to 
be a major factor to an OEM, whereas to a distributor it 
is because the distributor’s margin is in the terminal 
alone. Distinctions between pricing requirements for 
distributors and OEMs are blurring as a result of 
economic pressures and competition among system 
integrators. Terminal manufacturers are beginning to 
feel price pressure from OEMs at a level that was not 
previously an issue. 


Channels of distribution 


Five years ago, selling to the OEM, distributor and 
larger end-user markets was generally accomplished 
with a large team of manufacturer’s sales representa- 
tives trained in the technical features of their termi- 
nals. Today’s low terminal prices prohibit that expen- 
sive marketing approach. The direct salesman today 
sells multi-unit orders and an OEM’s or large end user’s 
application. But even this high-level technical sale is 
becoming a smaller piece of the overall volume. Much 
more of the volume now moves through channels with 
lower selling and marketing expenses—the industrial 
distributor, the peripheral distributor and, more re- 
cently, retailing and telemarketing. 

A typical industrial distributor, such as Kierulff 
Electronics or Arrow Electronics, Inc., is a large 
multi-million-dollar company with large in-house and 
direct-sales forces offering hundreds of products, 
generally via casual exposure as opposed to an 
intensive direct selling campaign. Industrial distribu- 
tors’ customers are about 70 percent computer system 
OEMs, 15 percent end users and 15 percent traditional 
industrial OEMs—manufacturers buying a product for 
value-added resale or for their own use. 

Peripheral distributors, generally technically knowl- 
edgeable, serve a typically regional market, and sell 
and rent primarily to large end users. They usually 
install and service the equipment they sell, and offer 
their products at a heavier markup than do industrial 
distributors. 

The trend in the general computer industry is toward 
retailing, telemarketing and catalog sales. The recent 
proliferation of very inexpensive microcomputers de- 
mands that selling cost be kept at an absolute 
minimum. It is too early to make accurate predictions 
about where this consumer marketing is heading, but 
it’s a trend worth watching. Pa 


William J. Catacosinos is chairman, and John Witherow is 
vice president and display products general manager, of 
Applied Digital Data Systems, Inc., Hauppauge, N.Y. 
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FINALLY... True Ergonomics: 


oe 


Others talk about ergonomics, TEC 
can put true ergonomics in your 
office... NOW. 

True ergonomics increases job 
satisfaction, improves office produc- 
tivity; decreases fatigue induced 
errors thereby reducing costs where 
video display terminals are used 
continuously. 

The TEC ET80 includes all interna- 
tionally known ergonomic standards 


and recommendations, including the 
newest and perhaps most important 
feature in ergonomic design—a Flick- 
erless Positive Display (dark charac- 
ters on light screen). In fact, results of 
an independent study show that a 
Flickerless Positive Display reduces 
operator errors by 26%! 

The TEC ET80 presents an excel- 
lent opportunity for quick payback 
while increasing office productivity. 


All the ergonomics/features you 
need including: 


¢ flickerless positive display (refresh rate 
well above 60 Hz) 

¢ display adjustable three ways—Tilt/ 
swivel/height 

¢ double height and width characters 

¢ non-reflective housing 

* low profile sculptured keyboard 

¢ 18 user programmable function keys 

* smooth scrolling 

¢ horizontal and vertical split screen 

¢ 132 character horizontal scroll area 

¢ word processing features (such as 
word wrap) 

¢ VT 100* compatibility (available soon) 

e ANSI 3.64 code compatible 


¢ RS-232-C or RS-449 interface 
TEC, Incorporated 
2727 N. Fairview Ave., P.O. Box 5646 

Phone (602) 792-2230 

TWX 910-952-1377 * TELEX 16-5540 

* Boston (617) 879-6886 

* Chicago (312) 655-1060 

« Los Angeles (714) 848-3111 

* Minneapolis (612) 941-1120 

* San Francisco (415) 572-1566 

DISTRIBUTORS IN MOST 


and much more... 
Tucson, Arizona USA 85703 
SALES OFFICES: 

AEE: 
* Dallas (817) 274-9827 pw 
* New York (201) 461-5951 
INDUSTRIALIZED COUNTRIES 
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See us at COMDEX Fall ’82 Booth No. 1004 


*Trademark of Digital Equipment Corporation 


ALPHANUMERIC TERMINALS 


Company Dumb Editing Intelligent Graphics Portable Color Display Screen Price 
Model (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) format (S$) 

(col. x lines) 
AMALGAMATED WIRELESS, LTD. Did not respond: 
AMDEK CORP. Did not respond: 
AMPEX CORP. 


D-30 N nd N N N white/green/amber CRT 80 x 25 629, Q100 


oo oN N N white/green/amber CRT 80 x 25 ‘ a 
D-81 : N Y | N N N white/green/amber CRT 80 x 25 764, Q100 
_ANASAZI/EMULOG 
: a N N N 12-in. green CRT axe 
ANDERSON JACOBSON, INC. 
AJ 510 N y. N ¥ N N 15-in. green CRT 80 x 24 1995 
: 6 N of N N 15-in. green/amber CRT 80/132x24 ed 
ANDROMEDA SYSTEMS 
| EDT II oo a Ney. N ¥ N N 12-in. B&W CRT 80 x 24 1700 
ANN ARBOR TERMINALS, INC. 
c Pn N N 15-in. green CRT 80 x 18/60 
Genie N a3 N N N N 15-in. BREW CRT 80 x 18/30 
oN N N ——_15:in. B&W CRT 80x 18/30 
APPLIED DIGITAL DATA SYSTEMS, INC. 
Niewpoint Y N N N N Y 12-in. gray/green CRT 80 x 24 650 
_ iN N Y —__12:in. gray/green CRT exe CE 
Viewpoinv60 N Y N Y N 12-in. gray/green CRT 80 ‘ 25 a 895 
7¥ N 12in.grayigreenCRT —«=—s 80 x 25 


ARTEL CORP. Bid nod vesbanid: 
"ARTS COMPUTER PRODUCTS 

Lame Print Sernical N N Y N N ¥ 19-in. 8-color CRT 

AXLON, INC. Did not respond: 
" AYDIN CONTROLS 


a 


: ¥ ON Y  13-/19-/25-in. 8-color CRT 80 x 48 
AZURDATA, INC. 
Scorepad N x N N Y N red LED 24x1 
ee oN N Y N red LED 14x14 
BEEHIVE INTERNATIONAL 
DM5. N h N x N N 12-in. green CRT 80 x 25 
: : : ay N N N N 12-in. green CRT 80 x 25 
DM5B N ¥ N N N N 12-in. green CRT 80 x 25 
a N N N 12-in. green CRT 80 x 25 
N N N N 12-in. green CRT 80 x 25 
os N N 12-in. green CRT 80x25 (180 
BMC USA, INC. bid not respond; 
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Interfaces ‘Specify fonts — Special features 


see directory for address 


idiinptekn annie in len eva lneietnaeeretesiabehm RNG INES RCN TRAE AS ARP ATR tt 


: gee directory for address 


detached kbd., up/flip scroll, 20 PF keys 


2K memory, inverse video, underline, blink 


Bue es 


Teletronics 40-10 graphics capabilities, others 


30-line memory with scrolling, programmable keys 


temporary memory stores host and user transmissions for review _ 


syeuiwa} Juawnueydiy 


RS232, Async, Modem, Bisync i 128 ASCII 


RS232 ASCIl, foreign time of day clock, cursor pad, tab 
RS232, RS442, 20mA loop ASCIl, foreign time of day clock, cursor pad, tab, PF keys, numeric pad 


RS232, RS442, 20mA loop emulates IBM 3278, cursor addressing, self test 


ee directory for address 
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ALPHANUMERIC TERMINALS 


Company Dumb Editing Intelligent Graphics 
Model (Y/N) (Y/N) (Y/N) (Y/N) 


BURR-BROWN RESEARCH CORP. 


TM25 Y N N N 
TM27 y N N N 
T™M70 Y, N N N 
M71 Y N N N 
TM71B Y N N N 
TM77 ¥ N N N 
T™M77B Y N N N 
BURROUGHS CORP. 


C. ITOH ELECTRONICS, INC. 


CIT-101 N N N ¥ 
CIT-161 N N N ¥ 
CIT-414 N N N Y 
CIT-427 N ve N ¥; 
CIT-80 N N N Y 
CALCOMP, INC. 

CARTERFONE COMMUNICATIONS CORP. 

7276 N N Yi N 
7700 N ¥ N N 
7800 series N x N ¥ 
9830 N Y N N 
CIFER SYSTEMS, LTD. 

COBAR, INC. 

3100 N y N Y 
3132 N ¥ N y. 
CODEX CORP. 

CDX-268/1 N My N Y 
COX-268/2 N ry, N Y 
CDX-268/3 N Y N ¥ 
COLORGRAPHIC COMMUNICATIONS CORP. 
MVI-7 N N x Y 
VI-100 N N y ¥ 
COLUMBIA DATA PRODUCTS, INC. 

COMARK CORP. 

MB285 N N Y ¥ 
MB85 N N ¥ N 
MB85I N N ¥. N 
MB86!I N N Y N 


COMMUNICATIONS AND SPECIAL SOFTWARE 
COMPUTEK, INC. 
Display 8/15 N ¥ N Y 


374 


Display Screen Price 
format ($) 
(col. x lines) 


LED 8x1 249 
LED 8x1 250 
LED 12x1 450 
LED 16x1 595 
LED 16x 1 1495 
LED 16x1 695 
LED 16x1 1495 
Did not respond; 
12-in. B&W/green/amber CRT 80/132 x 12/24 1695 
12-in. B&W/green/amber CRT 80/32 x 12/24 2700 
12-in. green CRT 1995 
12-in. 8-color CRT 3600 
12-in. B&W CRT 80 x 24 1145 
Did not respond; 
12-in. B&W CRT 80 x 24 2995 
12-in. green CRT 64 x 23 6800 
12-in. B&W CRT 80 x 24 2280 
12-in. green CRT 80/40 x 24/12 1795 
Did not respond; 
12-in. B&W/green CRT 80/132 x 25 1395 
15-in. amber CRT 80/132 x 25 1595 
15-in. green CRT 80 x 25 1995 
15-in. green CRT 80 x 25 1895 
15-in. green CRT 80 x 25 1995 
13-in. 8-color CRT 80 x 24 3500 
13-in. 8-color CRT 80 x 24 2750 
Did not respond; 
12-in. B&W CRT 80 x 24 8585 
12-in. white 80 x 24 7585 
12-in. BAW CRT 80 x 24 5195 
12-in. BREW CRT 80 x 24 6795 
Did not respond; 
12-in. CRT 80 x 25 1560 (OEM) 
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Interfaces Specify fonts Special features ais ta 


RS232C, 20mA current loop sealed, tactile-feel keyboard, function keys 


sealed, tactile-fee! keyboard, polled operation function keys" 


RS232C, 20mA current loop 


RS232C, RS422 integral bar code wand, 5 switch-selectable bar codes 


RS232C, RS422 integral bar code wand, 5 switch-selectable bar code: 


see directory for 2 stg 


inetteslobont ep drain andes eee eye cris ot vid entena Siren enineinawarasgnid nme sean renasatomb ceinteny naar seinen treetops 


96 ASCII, 128 alternate 


RS232C (dual), 20mA current loop 


graphics only 


| 566 vex for address 


EIA RS232 


EIA RS232 


see directory for address 


DEC 


RS232 128 ASCII set with European, others 


sjeuluia} SuswNueYdy 


coax 128-character set with European, others 


ARE a RE RTE SI 


RS232 128 ASCII, 256 expansion ROM horizontal/vertical scrolling, split screen, 2-page memory 


see sani for address 


ANH lice Set ahi mre ea eer leh pearance naa hcaemiomhininlnphiiianeieel heh AMMAN BME eee 


Centronics, diskette 


see ae ie ATOR 


Fae ttl tae ip ee nt a a a ht ae fier 
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Company Dumb Editing Intelligent Graphics Portable Color Display Screen Price 
Model (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) format ($) 
(col. x lines) 


Display 8/25 N N ¥ Y N N 12-in. CRT 80 x 25 3475 (OEM) 
Display 8/35 N N ¥ Y N N 12-in. CRT 80 x 25 4975 (OEM) 
COMPUTER HORIZONS : Did not respond; 
COMPUTER OPERATIONS Did not respond; 
COMPUTER OPTICS Did not respond; 
COMPUTER SYSTEMS CONSULTANTS, INC. Did not respond; 
COMPUTER TALK, INC. 

425 N Y N N N ¥ 12-in. 2-8 color CRT 64/128 x 20 9650 
427 N Ne N N N N 12-in. B&W CRT 64/128 x 20 3136 
427ECP N N Y N N N 12-in. B&W CRT 64/128 x 20 14500 


COMPUTERWISE, INC. 


Tet ha N N N Y N B&W LCD 82x 2 380, Q100 
The Y N N N he N B&W LCD 80 x 1 459, Q100 
COMTERM, LTD. Did not respond; 
CONTROL CONCEPTS CORP. Did not respond; 
CPU COMPUTERS, LTD. Did not respond; 


CROMEMCO, INC. 


C-1/CTt ¥ N N ¥: N N 12-in. green CRT 80 x 25 695 
CYBERNEX, LTD. 

MDL-150 N Y N Y N N 12-in. B&W CRT 80 x 25 

XL-87 N Y N N N N 12-in. B&W CRT 80 x 25 


DACOLL ENGINEERING SERVICES LTD. 


M248 N ¥. N Y N N 12/15-in. green CRT 80/132 x 25 1367 
M262 N ¥ N Y N N 12/15-in. green CRT 80/132 x 25 1032 
DATA GENERAL CORP. 

280C ue N N N N ¥ 13-in. CRT 80 x 24 3750 
6110APL ‘i N N N N N 12-in. B&W CRT 80 x 24 2700 
D200 Y N N N N N 12-in. B&W CRT 80 x 24 1950 
D400 N YX, N N N N 12-in. green CRT 80/135 x 24 2300 
D450 N x N yi N N 12-in. green CRT 80/135 x 24 2800 


DATA TYPE, INC. 


Autograph 110 N Y N ne N N 12-in. green CRT 80 x 24 1795 
Autograph 120 N Y- N i N N 12-in. green CRT 80 x 24 1995 
Autograph 125 N ¥ N Y N N 12-in. green CRT 80 x 25 2195 
Autograph 150 N ¥. N Y N N 12-in. green CRT 80 x 25 2395 
Autograph X5A N ¥. N Y N ry. 14-in. 16-color CRT 132 x 34 4995 
Autograph XKI N ¥. N Y N N 15-in. green CRT 132 x 34 4495 
DATAMEDIA CORP. 

XL 22/24 vi N N N N N 12/14-in, white/green/amber 80/132 x 24 1495 

CRT 

XL 62/64 N uf N N N N 12/14-in. sei ook amber 80/132 x 24 1895 
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Interfaces 


2-6 RS232C standard; RS449 optional 
2-6 RS232C, RS449 port optional 
see directory for address 
see directory for address 
see directory for address 


see directory for address 


RS232, IEEE 488 
RS232, IEEE 488 


RS232, IEEE 488 


RS232 

RS232 
see directory for address 
see directory for address 


see directory for address 


8-100, serial 


V24, 20mA 


V24, 20mA 


RS170 output; RS232C, 20mA 
RS232C, 20mA 


RS232C, 20mA 


RS232C, 20mA 


RS232C, 20mA 


RS232C 20mA loop 
RS232C 20mA loop 
RS232C 20mA loop 
RS232C 20mA loop 
RS232C 20mA loop 


RS232C 20mA loop 


RS232, 20mA loop 


RS232, 20mA loop 
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Specify fonts 


128 characters standard. 256-640 optional 


128 characters standard, 256-640 optional 


ASCII 
ASCII 


ASCII 


U/L case 


U/L case 


American, bold, scientific 


96 characters 


same as D400 
APL graphics, 96ASCII 


U.S., U.K., Danish/Norwegian, French, 
German 


same as D200 


same as D200 


128 ASCIl, English, French, German 
96 ASCII, English, French 
128 ASCIl, English, French, German 
128 ASCII, English, alternate program 
128 ASCII 


128 ASCII 


ASCIl, business graphics 


ASCII, business graphics 


Special features 


2X 800K-byte 51-in. floppy drives 


64K-byte RAM, 800K-byte 51%-in. floppy drives 


video graphics; each additional color: $2000 
video graphics optional 


video graphics optional 


24-line buffer 


CKBA keyboard optional 


detached KBD, numeric pad, Hazeltine emulator optional 


9 screen attributes 


24 windows, horizontal scrolling, multilingual, special characters 


same as D400 


emulations: TeleVideo 910, Teletronix 4010 
emulations: TeleVideo 920, Teletronix 4010 
emulations: TeleVideo 925, Teletronix 4010 
emulations: TeleVideo 950, Teletronix 4010 
emulations: TeleVideo 925, Teletronix 4014/4027 


emulations: TeleVideo 925, Teletronix 4014 


detached keyboard, DEC VT-100-compatible 


detached keyboard, DEC VT-132-compatible 
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Company Dumb Editing Intelligent Graphics Portable Color Display Screen Price 
Model (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) format ($) 
(col. x lines) 
XL 32/34 ¥ N N ee N N. 12/14-in. white/green/amber 80/132 x 24 1395 
CRT 
XL 72/74D Y N N N N N 12/14-in. white/green/amber 80/132 x 24 1395 
CRT 
XL 42/44 N Y N as oN N. 12/44-in. white/green/amber 80 x 24 995 
Bs CRT 
ColorScan 10 Y N N Y N Y 12-in. 8-color CRT 80/132 x 24 3195 
ColorScan 30 3 N N ¥ N Y 12-in. 8-color CRT 80/132 x 24 3195 
ColorScan 60 N Y N ¥ N ¥ 12-in. 8-color CRT 80/132 x 24 3395 
ColorScan 70D as N N y N x 12-in. 8-color CRT 80/132 x 24 3195 
XL 3270-S N Sf N N N N 14-in. green CRT 80 x 24 2295 
XL3270-6 N Y N N N N 14-in. green CRT 80 x 24 2895 
XL3270-8 Y N N N N N 14-in. green CRT 80 x 24 1995 
DATAVUE CORP. Did not respond; 
DECISION DATA COMPUTER CORP. 
3751-11 N Y N N N N 15-in, green/gray CRT 80 x 24 2100 
DELTA DATA SYSTEMS CORP. 
2201 N ond N N N N 12-in. green CRT 80 x 28 2500 
283011 N Y N N N N 12-in. green CRT 80 x 28 2150 
7303 N N ye N N N 15-in. green CRT 60 x 28 4855 
DIGITAL EQUIPMENT CORP. 
VT~-100 oY: N N Y N N 12-in. B&W CRT 132 x 24 1945 
VT~101 ¥ N N N N N 12-in. B&W CRT 132 x 24 1350 
VT-102 34 N N N N N 12-in. B&W CRT 132 x 24 1945 
VT-131 N Y N N N N 12-in. B&W CRT 132 x 24 1985 
VT=125 Y N N y N N 12-in. B&W CRT 132 x 24 3800 
RT-100 Y N N N N N 12-in. BRW CRT 132 x 24 3900 
RT-102 x N N N N N 12-in. B&W CRT 132 x 24 4000 
RT-137 ¥ N N N N N 12-in. B&W CRT 132 x 24 5300 


DENTRONIX SYSTEMS, INC. 


200 N x N N N N 12/15-in. B&W/green/amber 80 x 25 1450 
400 N N Y My N N 12/15-in. B&W/green/amber 81/135 x 25 1650 
CRT 

DIRECT INC. 

825 N ¥ N: ¥ . N 12-in. B&W/green CRT 80/132 x 24 1890 
828/1 N N Y 7 ¥ N 12-in. B&W/green CRT 80/132 x 24/28 2790 
831 N Y N Be Y N 12-in. B&W/green CRT 80/132 x 24/28 1395 
DMC CORP. Did not respond; 


DTI DATA TERMINALS CORP. 
DEC Editor N Y N 7 N N 12-in. green/B&W CRT 80/132 x 24 895 


DG Editor N * N ¥ N N 12-in. green/B&W CRT 80/132 x 24 895 
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Interfaces Specify fonts Special features 


RS232, 20mA loop ASCII, business graphics _ detached keyboad, DG 6053, DG Dasher emulation 
RS232, 20mA loop, ASCIl, business graphics detached keyboard, DEC VT-100-compatible 
Tektronix Plot 10-compatible 


RS232, 20mA loop, ASCI!, business graphics DEC VT-132-compatible 
Tektronix Plot 10-compatible 


RS232 EBCDIC, ASCII IBM 3275-2 and IBM 3276-2-compatible 


CCITT V24, RS232 ASCII text processing, split screen, to 40K-bytes memory 


RS232 ASCII advanced text processing 

> 
RS232 96 ASCII 5 
ry) 

s 

= 

RS232 96 ASCII local editing with block transmission mode 2 
" 4 

g 

RS232 96 ASCII 3 
s 

2 

wn 


96 ASCII 


bar code reader 


iy 


RS232 or current loop (DG) US. foreign, custom Data General D400/450 replacement 


RS232C, 20mA local conversational, line spy modes, function keys 
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Company Dumb Editing Intelligent Graphics Portable Color Display Screen Price 
Model (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) format ($) 
(col. x lines) 
DTI 200 N Y N N N N 12-in. green/B&W CRT 80 x 24 995 
DTI 6053 N ny; N N N N 12-in. green/B&W CRT 80 x 24 995 
DTI Basic Four N y N N N N 12-in. green/B&W CRT 80 x 24 1595 
DTI E52 N Y N N N N 12-in. green/B&W CRT 80 x 24 825 
DTI HZ1510 + N Y N N N N 12-in. green/B&W CRT 80 x 24 895 
DTI Prism N Y N N N N 12-in. green/white CRT 80 x 24 1295 
Entry 81 N Y N N N N 12-in. CRT 80 x 24 895 
Fals 200 N Y N ¥ N N 12-in. green CRT 80 x 24 995 
Genius 300 N Y N N N N 12-in. green/B&W CRT 80 x 24 1295 
Proterm 80 N Y N , N N 12-in. green/B&W CRT 80/132 x 24 1495 
DY-4 SYSTEMS, INC. 
VGT-100 N Y: N y N N 15-in. green CRT 80/132 x 16/24 2771 
VGT-100H N ¥ N ¥ N N 15-in. green CRT 80/132 x 16/24 2966 
ECD CORP. Did not respond; 
ECS MICROSYSTEMS 
4000 Series N bg N N N 12-in. green CRT 80 x 25 2450-9750 
ELBIT USA Did not respond; 
ENVISION 
210 N us N N N Y 13-in. 16-color CRT 80 x 24 3450 
220 N N ¥ 4 N Y 13-in. 16-color CRT 80 x 24 4950 
230 N N sg Y N if 13-in. 16-color CRT 80 x 24 6950 
EPIC COMPUTER PRODUCTS Did not respond; 
EXTEL CORP. Did not respond; 
FALCO DATA PRODUCTS, INC. 
TS-1 N be N ¥: N N 12-in B&W/green/amber CRT 80 x 25 1295 
TS-100SP N bd N Y N N 12-in. green/amber CRT 80/254 x 25 1495 
TS-132 N Y N Y N N 12-in. green/amber CRT 80 x 25 
TS-2 N Y N Y N N  12-in. B&W/green/amber CRT 80 x 25 1495 
TS-2624 N 58 N yé N N 12-in. green/amber CRT 80 x 25 1995 
TS-42 N Y N Y N N  12-in. B&W/green/amber CRT 80 x 25 1795 
FUNGUS COMPUTER PRODUCTS, LTD. Did not respond; 
G.R. ELECTRONICS 
Bite N Y N N ¥ N 2-in. black LED 12x1 425 
PT8 N yi N N Y N 2-in. black LED 8x1 395 
VDU N ¥ N N ¥ N 37-in. black LCD 20x 2 995 
GARYCO DATA SYSTEMS, INC. Did not respond; 
GENERAL DIGITAL CORP. 
Vuepoint N N Y N ¥: N  10-in. orange or black plasma 40x 12 3500 


panel 


GENERAL TERMINAL CORP. 
GENISCO TECHNOLOGY CORP. 


380 
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Did not respond; 


Did not respond; 


interfaces 


RS232C, 20mA 
RS232C, 20mA 
RS232C, 20mA 
RS232, 20mA 

RS232C, 20mA 
RS232C, 20mA 
RS232C, 20mA 
RS232C, 20mA 
RS232C, 20mA 
RS232C, 20mA 


RS232 
RS232 


see directory for address 


RS232, RS422, Burroughs TDI 


see directory for address 


RS232 

RS232 

RS232 
see directory for address 


see directory for address 


2 RS232 ports 
2 RS232C ports 
2 RS232C ports 
2 RS232C ports 
2 RS232C ports 
2 RS232C ports 


see directory for address 


20mA, RS232 or dual 
20mA, RS232 or dual 
20mA, RS232, RS422 


see directory for address 


RS232 


see directory for address 


see directory for address 
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Specify fonts 


APL 


APL 


ASCIl, foreign 


96 ASCII, user-definable 
96 ASCII, user-definable 


96 ASCII 


French, German, Swedish 
French, German, Swedish 
French, German, Swedish 
French, German, Swedish 
French, German, Swedish 


French, German, Swedish 


special character sets optional 


Special features 


detached, local and line spy modes plus conversational 
detached, local and line spy modes plus conversational 
detached, local and line spy modes plus conversational 
VT52-compatible. user-defined functions, transparent print 
2-page memory, cursor addressing, format, local, line spy modes 
local and line spy modes, editing, reverse video 

programmable attributes, transparent print, baud rates 
programmable attributes, transparent print, baud rates 
programmable attributes, transparent print, baud rates 


local conversational, page line spy modes, function keys 


IBM, Burroughs, Honeywell, NCR, Univac, ICL, HP, DEC versions 
available 


ANSI-compatible, soft keys, multiple display windows 
area fill, Tektronix 4014 compatibility 


polygon drawing, display list for vector storage 


setup screen, programmable function keys 

DEC VT-100 emulation, programmable function keys, printer port 
DEC VT-132 emulation, block mode, printer port 

Lear Siegler ADM1, ADM2 emulation, programmable function keys 
Hewlett-Packard 2624, setup screen, printer port 


Lear Siegler ADM42 emulation, programmable function keys 


300/1200 baud, baud rate on block send modes 
128 ASCII codes 


128 ASCII codes, 13 selectable band rates to 9600 


touch scanner, microprocessor controller, 3-page memory 
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‘Company : Dumb Editing Intelligent Graphics Portable Color Display Screen Price 
_ Model (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) format ($) 


Bt uh 


n CRT 


ie ste 


12-in. green CRT 


san 
: 2 pth 


Executive 10 N y N Y N N 12-in. green CRT 80 x 25 


= pe 


12-in. green CRT 


N  12-in. B&W/amber/green CRT 80 x 24 


seoagres ee 


12-in. B&W/green/amber CRT 


12-in. B&W/amber/green CRT 


11-in. BaW CRT 


eR 


80 x 24/48 


ss 


ci 


in. 8-color CRT 


cee ae 


green/B&W CR 80 x 25 
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Specify fonts 


Special features 


RS232 128 ASCII block mode characters, message transmission modes 
RS232, RS422 128 ASCII numeric keypad, 20 PF keys, auxiliary port 
RS232, RS422 128 ASCII industry standard keyboard layout 
RS232, current loop Spanish, English, Italian, French, German _ bidirectional auxiliary port, buffered 


RS232, current loop Spanish, English, Italian, French,German detached keyboard, bidirectional auxiliary port, buffered 


RS232, current loop Spanish, English, German, French, Italian _ printer buffer, printer buffer auxiliary port, 22 function keys 


current loop, RS232 U.K., French, German, Spanish, 


Scandinavian 


programmable function keys, split screen 


current loop, RS232 U.K., French, German, Spanish, 


Scandinavian 


programmable function keys, split screen 


current loop, RS232 U.K., French, German, Spanish, 


RS232 
RS232 


RS232 
RS232, 20mA loop, RS422 
RS232, 20mA loop, RS422 


RS232, RS422, 20mA loop 


Scandinavian 


ASCII 
ASCII 


foreign, line drawing 
foreign 
foreign, line drawing 


foreign, line drawing 


2-page memory, programmable function keys, split screen 


DEC VT-52 software compatible, 8 PF keys 


DEC VT-52 software compatible, 8 PF keys 


8 soft keys, detached keyboard 
8 soft keys, numeric pad, detached keyboard 
8 soft keys, numeric pad, detached keyboard 


8 soft keys, numeric pad, Tektronix 4010 emulation 


multipoint, RS232, RS422, 20mA loop foreign, large, math, line drawing 8 soft keys, numeric pad 


multipoint, RS232, RS422, 20mA loop foreign, line drawing 8 soft keys, numeric pad, multiple windows 


RS232, RS422, multipoint ASCII, line drawing, foreign, italics downloadable features, multiple windows, field edit checks 


multipoint, RS232, RS422, 20mA loop foreign, line drawing WP functions, 8 soft keys, numeric pad 


RS232, RS422, 20mA loop, parallel ASCIl, line drawing, large, math, foreign _ field edit checks, 8 soft keys 


RS232, RS422, shared peripheral ASCIl, line drawing, large, math 8 soft keys, integral disk drive 


RS232, RS422, 20mA loop, parallel, ASCIl, line drawing, large, math field edit checks, 8 soft keys, vector generator 


multipoint 
see directory for address 
RS232 512 displayable programmable keyboard 
RS232 128 displayable 
RS232 256 displayable dual micro-based 


RS232, 20mA loop large, small, 256 special user accessible micro, 32K RAM optional 


RS232, 20mA loop large, small, 256 special user accessible micro, 32K RAM optional 


RS232, 20mA loop large, small, 256 special ruggedized, user accessible micro, 32K RAM optional 


RS232, current loop, MIL188 line graphics choice of WP, data-entry, general-purpose keyboards 
RS232, current loop, MIL188 line graphics 
RS232, current loop, MIL188 line graphics 

RS232 line graphics 
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Company 
Model 


VIP7805 


(Y/N) 


N 


Y 


Dumb Editing Intelligent 


(Y/N) (Y/N) 


N 


HUMAN DESIGNED SYSTEMS, INC. 


Concept 108 ASCII N 
Concept APL/8 N 
IBM CORP. 

ICL, LTD. 

ICOT CORP. 

700/701 N 
ID SYSTEMS CORP. 
1D-100VA N 
ID-100VB N 


INDUSTRIAL DATA TERMINAL CORP. 


\DT-2200 


INFORMER, INC. 


401 
D-304 
D-375 
D-377 
1-304 
1-375 
\-377 


301/311 


N 


— -. tae o  2 feo ~< 


Y 


: 


N 
N 


N 


Ny. 
Y 
y 
Y 


N 


N 


N 


Y 


Y 


Y 


2" 


INTEGRATED DATA SYSTEMS, INC. 


ID-212 
1D-813 


ID-819 


INTELLIGENT SYSTEMS CORP. 


2405 


8001G 


8001R 


INTERFACE TECHNOLOGY, INC. 
INTERNATIONAL ENTRY SYSTEMS, INC. 


INTERTEC DATA SYSTEMS CORP. 


Emulator 
Intertube III 
ITT-COURIER 
2700-XX 

2780-XX 


C700 


KIMTRON CORP. 


ABM 85 
384 


N 
N 


N 


N 


N 


N 


N 


N 


sg 


Nv. 


N 


N 


Y 


¥, 


¥ 


N 


N 


N 


N 


+. 


a 2 


Portable 
(Y/N) 


N 


aa a 


Color 
(Y/N) 


N 


me = 


ao 2 Zz 
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Graphics 
(Y/N) 


Display Screen Price 
format ($) 
(col. x lines) 
12-in. green/B&W CRT 80 x 25 3705 


12-in. B&W/green/amber CRT 


B&W/green/amber CRT 


12-in, green CRT 


12-in. 8-color CRT 


12-in, 8-color CRT 


19-in. 8-color CRT 


9-in. green CRT 
9/12-in. B&W CRT 
9/12-in. B&W CRT 
9-in. green CRT 
9-in. B&W CRT 
9-in, B&W CRT 
9-in. green CRT 


5-in. B&W CRT 


12-in. 8-color CRT 
14-in. 8-color CRT 


19-in. 8-color CRT 


13-in. 16-color CRT 


19-in. 16-color CRT 


19-in. 16-color CRT 


B&W LCD 


12-in. B&W CRT 


12-in. BkW CRT 


14-in. 6-color CRT 


15-in. green CRT 


15-in. green CRT 


12-in. green CRT 


80/132 x 25 1575 
80/132 x 25 1750 
Did not respond; 


Did not respond; 


64/132 x 17/44 


80/132 x 24 4395 
80/132 x 24/48 5895 
85 x 51 11995 
80 x 24 690 
80 x 24 1650 
80 x 25 2400 
80 x 25 1700 
80 x 24 1800 
80 x 25 2500 
80 x 25 1800 
32/64 x 16 2025 
80 x 24 1695, Q25 
80 x 32 2045, Q25 
80 x 48 3145, Q25 
80 x 24 1495, Q100 
80 x 48 2095, Q100 
80 x 48 2995, Q100 


Did not respond; 


16x1 2000 

80 x 25 

80 x 25 895 
80/132 x 25/44 


80/132 x 25/44 


80/132 x 25/44 


80 x 25 850 
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Interfaces 


RS232 


RS232C standard, 20mA optional 
RS232 standard, 20mA optional 
see directory for address 


see directory for address 


RS232, RS422 


RS232 


RS232 


RS232, parallel, 2OmA loop 


RS232 
RS232, 20mA 
RS232 
RS232 
RS232, 20mA 
RS232 
RS232 


RS232 
RS232 or current loop 
RS232 or 20mA current loop 


RS232 or 20mA current loop 


RS232C, 20mA loop 


RS232C, 20mA loop standard, parallel 


optional 


RS232C, 20mA loop standard, parallel 


optional 


see directory for address 


RS232 


2 simplified RS232 


2 simplified RS232 


ITT controllers 
IBM controllers 


IBM controllers 


RS232 


MINI-MICRO SYSTEMS/November 1982 


Specify fonts Special features 


line graphics 


upper/lower case ASCII 4-page memory, 80/32 columns, windowing, networking, others 


4-page memory, 80/132 columns, windowing, networking, 


upper/lower ASCII, APL 


two or four character sets 


IBM 3278-compatible 


2 character sets, line drawing set, others 


2 character sets, line drawing set, 2 symbol 


ASCIl, large, small, custom graphics software 
ASCIl 7X9 
ASCII 7X9 4 screen sizes, block/interactive 
ASCII, 7X9 IBM 3275-compatible 
ASCII 7X9 requires 374 controller 
ASCII 7X9 wood case 
ASCII 7X9 IBM 3275-compatible, wood case 
ASCII 7X9 requires 374 controller 
USACII 5X7 rack mount 


128 ASCII plus 128 user-defined 
128 ASCII plus 128 prog. 


128 ASCII plus 128 prog. 


64 ASCII standard, 32 lower case optional 


64 ASCII plus 64 ISA graphics standard 


64 ASCII plus 64 ISA graphic standard 


N/A 


96 ASCII codes 


96 ASCII codes, 11 graphic symbols 


ASCII, graphics, international 


detachable keyboard, direct cursor positioning 
detachable keyboard, direct cursor positioning 


detachable keyboard, direct cursor positioning 


offline to cassettes, on-line async or bisync 


self-test, addressable cursor, read terminal status 


also operates stand-alone 
remote and local controllers optional 


remote and local controllers optional 


expandability space for additional PCB, disks, power supply 


i’ 
3 
| 
' 
4 
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ALPHANUMERIC TERMINALS 


Screen Price 
format ($) 
(col. x lines) 


80 x 25 1400 
Did not respond; 
80 x 24 695 
80 x 24/48 1095 
80/132 x 24 
80 x 24 695 
80 x 24/48 1295 
80 x 24 595 
80 x 25 2195 
80 x 24 645 
80 x 24 2016 
80/132 x 24/43 3034 
80 x 24/32 3936 


Did not respond; 


80 x 25 595 


Did not respond; 


Company Dumb Editing Intelligent Graphics Portable Color Display 
Model (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) 
KG-132 N ¥ N Y N N 12-in. green CRT 
LANPAR, LTD. 
LEAR SIEGLER, DATA PRODUCTS Div. 
ADM 21 N Y: N bf N N 12-in. B&W/green CRT 
ADM 31 N a6 N Ne N N 12-in. B&W/green CRT 
ADM 36 N Y N x N N 12/15-in. B&W/green CRT 
ADM 22 GA N N Y N N 12-in. green CRT 
ADM 32 N Y N ¥ N N 12/15-in. B&W/green CRT 
ADM 3A ¥. N N Y N N 12-in. B&W/green CRT 
ADM 42 N Y N ¥ N N 15-in. B&W/green CRT 
ADM 5 ¥: N N Y N N 12-in. B&W/green CRT 
LEE DATA CORP. 
1218 Y N N N N N 15-in. green CRT 
1220 ¥ N N N N N 15-in. green CRT 
1230/1231 f N N N N Y 15-in. 4-color CRT 
LEXICON, INC. 
LIBERTY ELECTRONICS 
Freedom 100 y: N N ne N N 12-in. green CRT 
LOGICON-INTERCOMP 
LYNWOOD SCIENTIFIC DEVELOPMENTS LTD. 
Alpha Colour N N Y nf N N 15-in. green CRT 
Alpha Graphic N N Y y: N N 15-in. green CRT 
Beta N N oY; N N N 15-in. green CRT 
MATROX ELECTRONIC SYSTEMS LTD. 
CTM-300 H N N Y Y y. y¥. 12-in. black CRT 
MDS TRIVEX 
8078 N ye N N N N 15-in. yellow/green CRT 
MEGADATA CORP. 
8188 N N Y Y N 6 15-in. any CRT 
MEMOREX CORP. 
1377 Y N N N N 15-in. green CRT 
2078 he N N Y N 15-in. green CRT 
2079S2A Y N N 4 5 N 13-in. 4-color CRT 
2079 Model 2X Y N N ¥ N 13-in. 4-color CRT 
2079 Model 3X Y N N Y N 13-in. 4-color CRT 
2079 Model 3X ¥ N N Y N 13-in. 7-color CRT 
with feature 3850 
2079S2B Y N N  d N 13-in. 7-color CRT 
2079S3G Y N ¥ y 13-in. 7-color CRT 
2079 Model 2X oe N N if N 13-in. 7-color CRT 


with feature 3850 
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80 x 30 5934 
80 x 30 4214 
80 x 30 2315 
80/132 x 25 3240 
80 x 43 1700 
132 x 30 3000, Q50 
80 x 24 2200 
80 x 12/43 1680-2535 
80 x 24 3289 
80 x 24 3374 
80 x 32 3701 
80 x 24 3701 
80 x 24 3646 
80 x 32 5116 
80 x 24 3374 
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Interfaces 


RS232 


see directory for address 


RS232, 20mA current loop optional 
RS232, current loop, direct connect 


RS232, current loop, RS422 


RS232, current loop 
RS232, current loop, direct connect 


RS232, 20mA current loop-gated 
extension port 


RS232, current loop 


RS232, 20mA current loop 


Lee Data 300 control unit 
Lee Data 300 and 400 control units 


Lee Data 300 and 400 control units, 
IBM 3279 


see directory for address 


_ 2bidirectional RS232C ports or 20mA 


see directory for address 
3 synchronous ports, line printer, auxiliary 
_ 3 synchronous ports, line, printer, auxiliary 


3 synchronous ports, line, printer, auxiliary 


host: RS232C; printer: parallel, light pen 


RS232, RS449, RS170, high-speed specials 


RS232 
RS232 
RS232 
RS232 
RS232 


-RS232 


RS232 
RS232 


RS232 
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Specify fonts 


ASCIl, graphics, international 


ASCII, French, Swedish/Finnish, UKASCII 
USASCII, UKASCII 


USASCII, UKASCII, French, Spanish, italics, 
others 


USASCIl 
UKASCII, USASCII 


ASCII, some foreign available 


USASCII, UKASCII 


ASCII, some foreign available 


many foreign 


user-programmable 
user-programmable 


user-programmable 


256 characters, European 


any 


EBCDIC, ASCII 
EBCDIC, ASCII, APL'text 
EBCDIC, ASCII, APL'text 
EBCDIC, ASCIl, APLitext 
EBCDIC, ASCII, APL’text 


EBCDIC, ASCII, APL’text 


EBCDIC, ASCII, APL'text 
EBCDIC, ASCII, APL’text 


EBCDIC, ASCII, APL'text 


Special features 


expandability to intelligent terminal, space for additional PCB 


block or conversation full screen reverse, dio visual, others 
printer, polling, 2-page memory 


DEC VT-100-compatible, advance video and printer optional 


compatible with LSI 3A, 5, & 31, Hazeltine 1500, ADDS Regent 
printer port, 2 pages, smooth scroll, X-ON, X-OFF, function keys 


gated extension port, white or green phosphor 


16 function keys, 4-page memory 


program mode built in numeric key pad, white/green phosphor 


multiple screen sizes 


emulates ADM-3A, 5, Hazeltine 1420, ADDS Regent 25 


split screen, video attributes, 8-color graphics, calculator 
split screen, video attributes, 192K-bytes memory 


ergonomic design, video attributes, 10 function keys, 12 macro 
ANSI X3.64 standard firmware, 18 user-definable keys 
many 


16-bit micro, 128K-byte RAM, 155-key keyboard, 3 ports 


IBM 350, 370, 303X, 4300, 8100-compatible 
IBM 350, 370, 303X, 4300, 8100-compatible 
IBM 350, 370, 303X, 4300, 8100-compatible 
IBM 350, 370, 303X, 4300, 8100-compatible 


IBM 350, 370, 303X, 4300, 8100-compatible 


IBM 350, 370, 303X, 4300, 8100-compatible 
IBM 350, 370, 303X, 4300, 8100-compatible 


IBM 350, 370, 303X, 4300, 8100-compatible 
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Company Dumb Editing Intelligent Graphics Portable Color Display Screen 
Model (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) format 
(col. x lines) 
2051 Model II Y N N N N N 15-in. green CRT 80 x 24 
MICON INDUSTRIES 
MICRO-TERM, INC. 
Ergo 2000 N Y N Y N N 12-in. green CRT 80 x 24 
Ergo 3001 N a; N ¥: N N 12-in. green CRT 132 x 25 
Ergo 4000 N ¥ N Y N N 15-in. green CRT 80 x 66 
Mime 340 N if N ¥ N N 12-in. green CRT 80 x 24 
Mime 740 N ¥ N Y N N 12-in. green CRT 132 x 25 
Mime-2A N Y N ¥ N N 12-in. green CRT 80 x 24 
MICRODATA CORP. 
5750 N N g N N N 12-in. B&W CRT 80 x 25 
7350/60 ¥- N N ¥ N N 12-in. B&W CRT 80 x 25 
7450 N N ¥ N N N 9-in. B&W CRT 40 x 13 
7510 N N Y N N N 12-in. B&W CRT 80 x 25 
Prism Il ¥ N N N N N 12-in. B&W CRT 80 x 24 
Prism IV N 12-in. green CRT 80 x 25 
MICROPAD, INC. 
MILTOPE CORP. 
Milterm 200 x N N Y Y N 10-in. plasma panel 40x8 
Milterm 280 YY N N ¥ ¥ N 10-in. plasma panel 80 x 25 
MOHAWK DATA SCIENCES 
MULTITECH INDUSTRIAL CORP. 
D75 N Y N sf N N 15-in. B&W CRT 80 x 25 
NABU COMMERCIAL TERMINALS 
Nabu 3100 N ¥ N N N N  12-in. B&W/amber/green CRT 80 x 24 
Nabu 414H N 4 N N N N  12-in. B&W/amber/green CRT 80 x 24 
Nabu 4152 Y N N N N N  12-in. B&W/amber/green CRT 80 x 25 
Nabu 415APL N Y N N N N  12-in. B&W/amber/green CRT 80 x 25 
Nabu 4404 ¥ N N N N N  12-in. B&W/amber/green CRT 80 x 24 
Nabu 4404-GX Y N N ug N N  12-in. B&W/amber/green CRT 80 x 25 
Nabu 4503 Y N N N N N 12-in. green CRT 80 x 24 
NCR CORP. 
7900-1311 N ¥ N ¥ N N 12-in. green CRT 80 x 25 
7900-1412 N Y N Y N N 12-in. green CRT 80 x 25 
7900-2112 x N - N N N N 12-in. green CRT 80 x 25 
7901-0101 NY; N N N N N 12-in. green CRT 80 x 24 
NETCOM PRODUCTS, INC. 
NORAND CORP. 
NORSK DATA, AS 


NORTHERN TELECOM SYSTEMS CORP. 


NOVELL DATA SYSTEMS, INC. 
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Price 
($) 


Did not respond; 


1195 
1495 
1695 
750 
1295 


1045 


5100 


1825 
1990 
6825 
2200 
2200 


Did not respond; 


12000 
16000 


Did not respond; 


495 


1095 
1095 
1095 
1295 


695 


450 


3670 
2495 
1500 
850 
Did not respond; 
Did not respond; 
Did not respond; 
Did not respond; 


Did not respond; 
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Interfaces 


RS232 


see directory for address 


RS232 
RS232 
RS232 
RS232 
RS232 


RS232, current loop 


RS232 


RS232 
RS232 


see directory for address 


RS232, PDP-11, NTDS 
RS232, PDP-11, NTDS 


see directory for address 


RS232 Centronics parallel 


RS232C 
RS232C 
RS232C 
RS232C 


RS232C 


RS232C 


RS232, polled, parallel 
RS232 
RS232 
RS232 
see directory for address 
see directory for address 
see directory for address 
see directory for address 


see directory for address 
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Specify fonts 


EBCDIC 


9X11 


5X7 


96 ASCII 


96 ASCII 

64 ASCII 

96 ASCII 
ASCII 


96 ASCII 


ASCII, dot graphics 


ASCIl, dot graphics 


31 graphic characters 


APL, ASCII 


standard 


17 foreign optiona! 
17 foreign optional 
17 foreign optional 


6 foreign 


Special features 


IBM 34:38-compatible 


block mode, protected fields, printer port, smooth scroll, others 
double high/wide, scrolling window, advanced video, printer port 
alternate character set, 4 video attributes, printer port, 15 PF keys 
block mode, protected fields, printer port 

double high‘wide, scrolling window, advanced video, printer port 


block mode, protected fields, printer port, smooth scroll, others 


IBM 27XX, 37XX emulation, 2-page memory, numeric and 
function pads 


half bright, blink, underline, reverse video 


half bright, blink, underline, reverse video 


self-test, detachable keyboard, selectable cursor. numeric pad 


tilt/swivel screen, function keys, numeric pad 


a militarized portable terminal 


a militarized portable terminal 


uses 24 keys for input; outputs 22,000 Chinese characters, others 


ae 


4 highlighting attributes, bidirectional smooth scroll, others 


ae 


Hazeltine 1510-compatible, direct X-Y cursor address, others 
detached keyboard, scrolling, horizontal tabs, transparent mode 
character rub-out in APL interactive mode, independent 


Lear Siegler ADM-3A-compatible, detached keyboard, character 
highlighting 


ADM-3A-compatible. PLOT-10 and GINO-F software-compatible, 
others 


absolute and relative cursor addressing, detached keyboard 


detached keyboard 
detachable keyboard 
detached keyboard 


screen attitude adjust, detached keyboard 
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Company Dumb Editing Intelligent Graphics Portable Color Display Screen Price 

Model (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) format (S$) 
(col. x lines) 

ONTEL CORP. 

1503 N N Y- ¥ N N 15-in. B&W: green amber CRT 80 x 25 1195, Q250 

1505 N N ¥ iY N N  15-in. B&W/green/amber CRT 80 x 25 1495, Q100 

1507 N N ¥ ¥ N N  15-in. B&W’green/amber CRT 80 x 25 2695, Q100 

Amigo N N Y Y: N N 12-in. green CRT 80 x 25 1100, Q500 

OTTO ELECTRONICS Did not respond; 

PARADYNE CORP. 

9440 N NS N N N N 15-in. green CRT 80 x 25 3000 

9476 N N ¥ N N N 15-in. green CRT 80 x 25 5850 

9478 N N ¥. N N N 15-in. green CRT 80 x 25 3000 

PERRY DATA SYSTEMS 

9460 N ¥ N 9 N N 12-in. green CRT 80 x 24 2995 

PERTEC COMPUTER CORP. Did not respond: 

PHOENIX COMPUTER GRAPHICS Did not respond; 

PIICEON, INC. 

System | N N ¥; N N N 15-in. green CRT 80 x 33/66 1508, Q1500 

System Il N N Y N N N 15-in. green CRT 80 x 33/66 1833, Q1500 

System II! N us N N N N 15-in. green CRT 80 x 33/66 3666, Q1500 

PLESSEY PERIPHERAL SYSTEMS Did not respond: 

PSITECH 

GT212/GT215 N N ¥ x N N 12/15-in. BW CRT 85 x 24/48 4500 

GTC214/GTC519 N N ¥ Y N Y 14/19-in. 8-color CRT 85 x 48 8750 

QUADRAM CORP. 

MX-700 N x N Y N N 17-in. green CRT 160 x 66 1975, Q25 

RACAL-MILGO COMPUTER PRODUCTS DIV. 

4015 N Y N N N N 15-in. green CRT 80 x 24 4155 

4220/U200 N ¥ N N N N 15-in. green CRT 80 x 12/24 3370 

4220/UTS20 N Y N N N N 15-in. green CRT 80 x 12/24 3370 

4276 N oe N N N N 15-in. green CRT 80 x 24 3950 

4276 N Y N N N N 15-in. green CRT 80 x 24 3555 

4278 N Y N N N N 15-in. green CRT 80 x 24 2560 

SCI SYSTEMS, INC. 

2404 |, K, 2405 N N Y N N N 9-in. green/B&W CRT 40/80 x 24 

SIEMENS CORP. 

T4200/40 N ¢ N N N N 12-in. B&W CRT 82 x 21 7000 

Series 4100 N bf N N N N 12-in. BaW CRT 2500 

SOLID STATE TECHNOLOGY, INC. 

8100 Series N N Y N N N 12-in. B&W CRT 80 x 25 2995, Q200 

SOROC TECHNOLOGY, INC. 

Challenger N Y N Y N N 12-in. green CRT 80 x 25 399, Q200 

1Q 130 N ry N Y N N 12-in. green CRT 80 x 25 490, Q200 

1Q 135 N Y N Y N N 12-in. green CRT 80 x 25 600, Q200 
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Interfaces 


async, sync comm.; serial, parallel printer 


async, syne comm.; serial, parallel printer 
async, sync comm. ; serial, parallel printer 
RS232, parallel 


see directory for address 


774 
3270 loop 


3270 loop 


2 each RS232/422 
see directory for address 


see directory for address 


2 serial, 1 parallel 
2 serial, 1 parallel 
2 serial, 1 parallel 


see directory for address 


RS232 


RS232 


RS232 printer parallel 


RS232C, Bell 8A1 
RS232C, Univac U100, U200 
RS232C, Univac UTS20 
IBM 3275/3276, RS232C 
RS232C, Bell 8A1 


IBM 3270 


card reader, RS232, diskette 


Teletex 


TELEX, TWX 


RS232C, 20mA 


RS232 
RS232 


RS232 
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Specify fonts Special features 


128 characters in PROM 64K-byte memory, detachable keyboard, printer port. display 


attributes 
256 characters in PROM 64K-byte memory. printer port, DMA controller. display attributes 
256 characters in PROM 64K-byte memory. detachable keyboard. 4 DMA controllers 


user-programmable, 640X300 dot graphics 64K-byte user memory, 44K-byte display buffer, detachable keyboard 


IBM 3276 


IBM 3278 


USASCII point-of-sale terminal for use with mini-based POS system, others 
8086 CPU, 128K RAM 
8086 CPU, 128K RAM, .5M-byte floppy 
8086 CPU, 128K RAM, .5M-byte floppy, 12.76M-byte Winchester 
user-definable software-defined character sets, overstrike capabilities 


user-definable programmablel line types, programmable Bell, subscripts, others 


32 graphic symbols, double wide/high, serial 110, 960X528 graphing 


ASCII alarm, tilt, swivel, 8-page memory, 6 PF keys 
ASCII alarm, tilt, swivel, 4 PF keys 
ASCIl alarm, tilt, swivel, 22 PF keys 
ASCIl, EBCDIC alarm, tilt, swivel, 24 PF keys 
ASCII alarm, 8-page memory, tilt, swivel, 6 PF keys 
ASCII, EBCDIC alarm, tilt, swivel, 24 PF keys 
integral high-speed electrostatic printer 
daisywheel printe: standard 
price varies with commun cation options 
256 displayable characters multitasking, 51-in. floppy. integral printer, BASIC, COBOL 


separate kybd, 14 programmable functions 
14 programmable functions 


separate keyboard. tilt, swivel, 14 programmable functions 
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Company Dumb Editing Intelligent 
Model (Y/N) (Y/N) (Y/N) 
1Q. 150 N 1 N 


SOUTHWEST DATA SYSTEMS 


ALPHANUMERIC TERMINALS 


Graphics 
(Y/N) 


SOUTHWEST TECHNICAL PRODUCTS CORP. 


SPERRY UNIVAC 


UTS-10 Mil N 
UTS-20 N ry. 
UTS-40 N N 


SRA COMMUNICATIONS, AB 
SRA 11 LA N 


STEINMETZ, KRISCHKE, SYSTEM TECHNIK, GMBH 


STERIA-INGENIERIE 
SYSTEMATICS GENERAL CORP. 
TAB PRODUCTS CO. 

132/15 N ¥ 
132/15-G N y 
TANDBERG DATA, INC. 


TDV2220 N Y 
TEC, INC. 

TEC 510610 Y N 
TEC 570/670 N ¥. 
TEC 630 N Y 
TEC ET-80 N Y 


TEKTRONIX, INC. 

4025A N y 
TELCON INDUSTRIES 
TELEFUNKEN CORP., AEG 
TELEPAR, INC. 


IT801 N h 


TELERAM COMMUNICATIONS CORP. 


3000 N N 
TELERAY 

16 N ¥ 
TELETYPE CORP. 

4420 N Y 
4424 N b 
4430 N Y 
4540 N ay 
4543 N Y 


TELEVIDEO SYSTEMS, INC. 


9710 ¥, N 

910+ N yx 

925 N ¥ 
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N 


N 


y 


N 


Portable 
(Y/N) 


Color 
(Y/N) 


oe | toe 


Display Screen Price 
format ($) 
(col. x lines) 
12-in. green CRT 80 x 25 895, Q200 | 


Did not respond: 


Did not respond; 


12-in. green CRT 80 x 25 1428 

12-in. green CRT 80 x 25 3300 

12-in. green CRT 80 x 25 4600 
15-in. yellow 80 x 24/36 


Did not respond; 
Did not respond; 


Did not respond; 


15-in. green CRT 132 x27 2100 
15-in. green/B&W CRT 132 x 27 3295 
15-in. green CRT 80 x 24/25 
12-in. grey CRT 80 x 25 _ 900 
12-in. grey'green CRT 80 x 25 1600 
12-in. grey‘green CRT 60x25 1400 
15-in. grey CRT 80/132 x 25 2000 
12-in. CRT 80 x 34 5900 


Did not respond: 


Did not respond; 


12-in. 8-color CRT 80 x 25 2350, Q100 
4- line LCD 80x 4 
12-in. B&W/green/amber CRT 80 x 25 
13-in. B&W CRT 80 x 24 4105 
13-in. B&W CRT 80 x 24 4207 
13-in. B&W CRT 80 x 24 4245 
13-in. B&W CRT 80 x 25 2627 
13-in, B&W CRT 80 x 24 4576. 
12-in. green CRT 80 x 24 699 
12-in. green CRT 80 x 24 699 
12-in. green CRT 80 x 24 995 


MINI-MICRO SYSTEMS/November 1982 


interfaces 


RS232 
see directory for address 


see directory for address 


RS232 or current loop 
RS232, CCITT V.24 
RS232, CCITT V.24 


IBM S/34, S/38, 5251-12 
see directory for address 
see directory for address 


see directory for address 


RS232, 20mA loop, 60mA loop 


RS232, 20mA loop, 6OmA loop 


RS232, RS422, current loop 


RS232 
RS232 
RS232 


RS232, RS422 


RS232 
see directory for address 


see directory for address 


RS232C and 20mA current loop 


RS232 


EIA RS232C, display and printer ports 

EIA RS232C, display and printer ports 

EIA RS232C, display and printer ports 
EIA RS232C 


EIA RS232C 


RS232C 
RS232C 


RS232C 
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Specify fonts 


alternate character sets 


foreign 
foreign 


foreign, user-programmable 


ASCII and business graphics 


ASCII and business graphics 


foreign, graphics 


ASCII 


96 ASCII, 128 graphic symbols 


128 ASCII, 128 graphics 


ASCII 

ASCII 

ASCII 
EBCDIC/ASCII 


EBCDIC/ASCIl 


English, French, German, Spanish 
English, French, German, Spanish 


English, French, German, Spanish 


Special features 


120-line memory, 128 programmable function keys, smooth scroll 


Teletype-compatible 
tilt/swivel screen 


64K-byte memory, tilt/swivel base 


dimming, adjustable key click and alarm 


detachable keyboard, video attributes 


detachable keyboard, video attributes 


ergonomic design, keylock optional 


self-test 


scroll through, 2-page memory 


flickerless display, scroll, smooth/jump, 5-page memory 


definable keys, split screen 


RS170 outputs, printer port, 109-key keyboard 


9 pounds, CP/M operating system, 256K-byte memory 


function keys 


5K-byte buffer, PF keys, self-diagnostics 

3k-byte buffer, PF keys, split screen, ophons menu 

multi-point poll selectable, 5K-byte buffer, self-diagnostics, others 
IBM 3270 BSC/SDLC-compatible 


IBM-compatible 


emulates ADM 3A’5, ADDS 25, Hazeitine 1410 


block mode, local editing 


function keys, detachable keyboard, bidirectional, page, transparent, 


print 
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Company Dumb Editing Intelligent Graphics 
Model (YN) (Y/N) (Y/N) 
950 N Y N 


970 N Y N 


TELEX COMPUTER PRODUCTS, INC. 


178 Y N N 
278 N Y N 
279 N Le N 


TELEX TERMINAL COMMUNICATIONS, INC. 
TERAK CORP. 

TERMIFLEX CORP. 

TERMINAL DATA CORP. 

TEXAS INSTRUMENTS, INC. 

Opti 940 N Y N 
TYMSHARE, INC. 


Scanset Y N N 
UTEC CORP. 
VIDEO DATA SYSTEMS 


VISUAL TECHNOLOGY, INC. 


V100 N nf N 
V110 N Y N 
V300/330 N 7 N 
V50 N Y N 
V500 N Y N 
V550 N Y N 


WANG LABORATORIES, INC. 


5536-4 N Y N 
Ergo 2 N Y N 
Ergo 3 N Y N 
Professional N N ¥ 
Computer 

WARREN LOGIC, LTD. 

WENGER DATEN TECHNIK 
WESTINGHOUSE CANADA, LTD. 
WORDPLEX CORP. 


ZENITH DATA SYSTEMS 


ZT-1 N ¥; N 
Z19 N Y N 
ZENTEC CORP. 

8000 N N Y 
Cobra N Y N 
Zephyr N Y N 
ZMS-35 N Y N 
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(Y/N) 


Portable 
(Y/N) 


— - See 


Display 


12-in. green CRT 


14-in. green CRT 


12-in. CRT 


15-in. CRT 


14-in. CRT 


12-in. black 


green CRT 


12/14-in, green CRT 
12/14-in, green CRT 


12/14-in. green CRT 


12-in. green CRT 


14-in. green CRT 


14-jn. green CRT 


12-in. green CRT 
12-in. green CRT 
12-in. BakW CRT 


12-in. CRT 


Screen Price 
format (S) 
(col. x lines) 


80 x 24 1195 
80/132 x 24 1500 
80 x 24 2805 
80/132 x 24/43 2350 
80 x 24 3900 


Did not respond; 
Did not respond; 
Did not respond; 


Did not respond; 


12/24 x 80/132 1895 


80 x 25 


Did not respond; 


Did not respond; 


80/132 x 24 1345 
80/132 x 24 1395 
80 x 24 1150 
80 x 24 695 
80 x 33 2395 
80 x 33 2595 
80 x 24 4900 
80 x 24 5200 
80 x 24 5300 
80 x 25 2700 


Did not respond; 
Did not respond; 
Did not respond; 


Did not respond; 


12-in. green CRT 80 x 25 699 
12-in. green CRT 80 x 25 895 
12-in. green/B&W/amber CRT 80 x 25 1200, Q250 
12-in. green CRT 80 x 25 875, Q250 
12-in. BREW CRT 80 x 25 800, Q250 
12-in. B&W CRT 80 x 25 950, Q250 
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interfaces 


RS232C 


RS232C 


IBM 3274/3276, Telex 174/276 
IBM 3274/3276, Telex 174/276 
IBM 3274/3276, Telex 174/276 

see directory for address 

see directory for address 

see directory for address 


see directory for address 


EIA RS232C 


RS232 
see directory for address 


see directory for address 


RS232, 20mA 
RS232, 20mA 
RS232, 20mA 


RS232, 20mA auxiliary port 


RS232, 20mA, auxiliary port 


RS232, 20mA auxiliary port 


RS232, optional Wang Datalink 
RS232, Wangnet optional Wang Datalink 
RS232, Wangnet, Wang Datalink 


RS232 synchronous, RS232 bisync 


see directory for address 
see directory for address 
see directory for address 


see directory for address 


RJ11 


RS232 


RS232, 20mA loop 


RS232, 20mA loop 
RS232, 20mA loop 
RS232, 20mA loop 
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Specify fonts 


English 


French, German, Spanish, English, Danish 


7X9 


ASCII 


8 foreign, line drawing 
8 foreign, line drawing 
8 foreign, line drawing 
U.S., U.K., French, German, Swedish, 
Norwegian 
5 foreign & math symbols 


5 foreign & math symbols 


8x10 


ASCII 
ASCII with European 
128 ASCII standard, 224 characters optional 


128 ASCII 


128 ASCII 


Special features 


buffered print, PF keys 


ANS! 3.64, VT-100-compatible, logical attributes, others 
over 30 keyboard selections 


over 30 keyboard selections 


over 30 keyboard selections 


vertical, horizontal screen splits, 1-page memory, others 


a compact terminal for database access 


VT-100, VT-52 emulation, buffered printer port, smooth scrolling 


DG D200 emulation, smooth scrolling 


VT-52, DG Dasher, Hazeltine 1500, ADM3A, ANSI 3.64 emulation, 


others 


VT-52, Espirit Vuepoint, ADM3A emulations 


VT-52, Hazeltine 1500, DG D200, ADM3A, 4010, 4014 emulation 


ANS! 3X64, VT-100 emulations, Tektronix 4010, 4014 


avoid: 900 


320K-byte diskette drive 


automatic log-on to timesharing systems 


DEC VT-52 emulation 


detached keyboard, 16K-byte memory, numeric-, function-, cursor 
pads 


detached keyboard, numeric-, function-, cursor pads 


numeric-, function-, cursor pads 


395 


Fetes 
ae 


Interstate announces 


EDe0080 
wit | 


affordable voice recognition for 
both DEC and C.ITOH terminals. 


Now DEC and C.ITOH users 
can plug-in voice recognition 
for only $1295 


Interstate Electronics’ high-accuracy, 
single-board VRT300 instantly adds 
new capabilities to DEC VT100™ and 
C. ITOH CIT-101 terminals. The need 
for special programming has been 
eliminated by resident voice recogni- 
tion firmware which enables spoken 
words to be transmitted to the host 
computer as if they had been keyed 
in. The VRT300 has a 100-word vocab- 
ulary and over 99% accuracy. The 
price includes mike and cable. And 
the system's proven itself in a variety 
of real-world applications. 

In factory automation, we've 
increased final inspection productivity 
up to 60% with hands-free operation. 
And in the process of delivering real- 
time quality control data, we've dem- 
onstrated that direct voice data entry 
is a workable concept in noisy plant 
environments. 

Interstate also talks medical 
applications—in depth. For example, 
our menu-driven system uses less 
than 80 words input vocabulary to let 
hospital patients order more than 
10,000 services. 


CIRCLE NO. 184 ON INQUIRY CARD 


In computer-aided design, we've 
doubled productivity and shown that 
voice and graphics can work perfectly 
together. In security, we've proven 
that voice recognition offers a highly 
accurate, low-cost means of speaker 
identification. We're also involved 
with office automation, banking, and 
other applications. 

We'd like to hear about your 
application—and help turn your con- 
cept into fact. Interstate can give voice 
to virtually any ASCII terminal— 
easily, economically and without spe- 
cial software. In fact, we even have a 
testing/training vocabulary already 
in place. 

Let's talk. For application studies 
and product literature, contact: 

Interstate Electronics Corporation, 
PO. Box 3117, Anaheim, CA 92803, 
(714) 635-7210. Call Toll Free: 

(800) 854-6979, in California: 
(800) 422-4580. TWX: 910-591-1197, 
Telex: 655443. In the U.K. Telex: 82431. 


*$995 in quantities of 50 or more. 


INTERSTATE 
ELECTRONICS 
CORPORATION 


A FIGGIE INTERNATIONAL COMPANY 


VT100™ is a trademark of Digital Equipment Corporation. 


LEBEL 


ADAC CORP. 

D 70 Tower Office Park 
Woburn, MA 01801 
(617) 935-6668 
Circle 468 


ADDMASTER CORP. 

P 416 Junipero Serra Dr. 
San Gabriel, CA 91776 
(213) 285-1121 
Circle 469 


ADVANCED DIGITAL PRODUCTS 
D 7582 Trade St. 

San Diego, CA 92121 

(714) 578-9595 

Circle 470 


ADVANCED ELECTRONIC DESIGN, INC. 
D 440 Potrero Ave. 
T Sunnyvale, CA 94086 

(408) 723-3555 

Circle 471 


ADVANCED TERMINALS, INC. 
T 6700 Thompson Rd. N. 
Syracuse, NY 13211 
(315) 437-6128 
Circle 472 


ADVANT CORP. 

D 696 Trimble Rad. 
San Jose, CA 95131 
(408) 947-8766 
Circle 473 


ALPHA DATA, INC. 

D 20750 Marilla St. 
Chatsworth, CA 91311 
(213) 882-6500 
Circle 474 


ALPHA MICRO SYSTEMS 
D 17881 Skypark No. 
Irvine, CA 92714 
(714) 957-1404 
Circle 475 


ALPHACOM, INC. 

P 2323 S. Bascom Ave. 
Campbell, CA 95008 
(408) 559-8000 
Circle 476 


ALPS ELECTRIC CO., LTD. 
P 1-7, Yukigawa, Ohtsuka-chome 
D ohta-ku, Tokyo 145, Japan 
T (03) 726-1211 
Circle 477 
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AM INTERNATIONAL 

P 3340 Ocean Park Blvd. 
Santa Monica, CA 90405 
(714) 546-3551 
Circle 478 


AMALGAMATED WIRELESS (AUSTRALASIA) 
T P.O. Box 96, North Ryde, N.S.W., 2 
Australia 
Circle 479 


AMDEK CORP. 

T 2201 Lively Blvd. 
Elk Grove Village, IL 60007 
(312) 364-1180 
Circle 480 


AMLYN CORP. 

D 1758-H Junction Ave. 
San Jose, CA 95112 
(408) 275-8616 
Circle 481 


AMPEREX ELECTRONICS CORP. 
P 230 Duffy Ave. 

Hicksville, NY 11802 

(516) 931-6200 

Circle 482 


AMPEX CORP. 

D 200 N. Nash St. 

T El Segundo, CA 90245 
(213) 640-0150 
Circle 483 


ANACOM GENERAL CORP. 
P 1116 E. Valencia Dr. 
Fullerton, CA 92631 
(714) 992-0223 
Circle 484 


ANADEX INC. 

P 9825 De Soto Ave. 
Chatsworth, CA 91311 
(213) 998-8010 
Circle 485 


ANASAZI/EMULOG 

T 2219 E. University Dr. 
Phoenix, AZ 85034 
(602) 275-0302 
Circle 486 


ANDERSON JACOBSON, INC. 
P 512 Charcot Ave. 
D San Jose, CA 95131 
T (408) 286-7960 
Circle 487 
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ANDROMEDA SYSTEMS, INC. 
T 9000 Eton Ave. 
Canoga Park, CA 91304 
(213) 709-7600 
Circle 488 


ANN ARBOR TERMINALS, INC. 
T 6107 Jackson Rd. 

Ann Arbor, MI 48103 

(313) 663-8000 

Circle 489 


APPLE COMPUTER, INC. 
D 20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 973-2916 
Circle 490 


APPLE COMPUTER, INC. 
P Accessory Products Div. 
7101 Patterson Dr. 
Gardon Grove, CA 92641 
(714) 898-9076 
Circle 491 


APPLIED DIGITAL DATA SYSTEMS, INC. 


T 100 Marcus Bivd. 
Hauppauge, NY 11787 
(516) 231-5400 
Circle 492 


APPLIED DYNAMICS INTERNATIONAL 
T 3800 Stone School Rd. 

Ann Arbor, MI 48104 

(313) 973-1300 

Circle 493 


APPLIED PERIPHERALS SYSTEMS 
D 555 E. Brokaw Rad. 

San Jose, CA 95112 

(408) 995-6700 

Circle 494 


ARTELONICS CORP. 

T 2952 Bunker Hill Lane 
Santa Clara, CA 95050 
(408) 727-3071 
Circle 495 


ARTS COMPUTER PROUCTS, INC. 
T 80 Boylston St., Suite 1260 
Boston, MA 02116 
(617) 480-8248 
Circle 496 


ATARI, INC. 

P 1265 Borregas Ave. 

D Sunnyvale, CA 94086 
(408) 745-5227 
Circle 497 


ATASI CORP. 

D 2075 Zanker Ave. 
San Jose, CA 95131 
(408) 995-0335 
Circle 498 


AXIOM CORP. 

P 1014 Griswold Ave. 
San Fernando, CA 91340 
(213) 365-9521 
Circle 499 


AXLON INC. 

T 170 N. Wolfe Rd. 
Sunnyvale, CA 94086 
(408) 730-0216 
Circle 500 


AYDIN CORP. 

T 414 Commerce Dr. 
Fort Washington, PA 19034 
(215) 542-7800 
Circle 501 


AZURDATA, INC. 

T 4102 148th Ave., NE 
Redmond, WA 98052 
(206) 881-5100 
Circle 502 


BALL COMPUTER PRODUCTS DIV. 
D 5305 Spine Rd., Suite A 

Boulder, CO 80306 

(303) 441-4922 

Circle 503 


BASF SYSTEMS CORP. 
D Crosby Dr. 
Bedford, MA 01730 
(617) 271-4064 
Circle 504 


BASF, AG 

D Postfach 5146 
68 Mannheim, Federal Republic of Germany 
621-4008-380 
Circle 505 


BEEHIVE INTERNATIONAL 
T 4910 Amelia Earhart Dr. 
Salt Lake City, UT 84125 
(801) 355-6000 
Circle 506 
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B-G INSTRUMENTS 

P Box 67 
Alta Loma, CA 91701 
(714) 989-4802 
Circle 507 


BMC USA, INC. 

T 860 E. Walnut St. 
Carson, CA 90746 
(213) 323-2600 
Circle 508 


BRAEGEN CORP. 

D 3340 E. La Palma Ave. 
Anaheim, CA 92806 
(714) 520-9211 
Circle 509 


BST DATA SYSTEMS, INC. 
D 6110 Gunn Hwy. 
Tampa, FL 33624 
(813) 961-3902 
Circle 510 


BUNKER RAMO CORP. 
D Trumball industrial Park 
T Trumball, CT 06609 
(203) 377-4141 
Circle 511 


BURNT HILL ELECTRONICS, LTD. 


T 19 Holder Rd, Aldershot, 


Hampshire, GH124 RH, England 


Circle 512 


BURR-BROWN 


T Caylor Industrial Park, 3631 E. 44th St. 


Tucson, AZ 85713 
(602) 747-0711 
Circle 513 


BURROUGHS CORP. 

eS Burroughs Place 

D Detroit, MI 48232 

T (313) 972-7000 
Circle 514 


C. ITOH ELECTRONICS, INC. 


P 5301 Beethoven St. 
D Los Angeles, CA 90066 
T (213) 306-6700 

Circle 515 


CALDISK, INC. 

D 2000 E. Billings Ave. 
Provo, UT 84601 
(801) 375-0000 
Circle 516 
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CALLAN DATA SYSTEMS 

T 2637 Townsgate Rd. 
Westlake Village, CA 91361 
(805) 497-6837 
Circle 517 


CAMBEX CORP. 

D 360 Second Ave. 
Waltham, MA 02154 
(617) 890-6000 
Circle 518 


CANON 

P 600 Third Ave. 

D New York, NY 10018 
(212) 557-2400 
Circle 519 


CAPITOL CIRCUITS CORP. 
P Printer Products Div. 

24 Denby Rd. 

Allston, MA 02134 

(617) 787-2030 

Circle 520 


CARTERFONE COMMUNICATIONS CORP. 


T 1111 W. Mockingbird Lane, Suite 1400 
Dallas, TX 75247 
(214) 630-9700 
Circle 521 


CASCADE DATA, INC. 

D 6300 28th St., S.E. 
Grand Rapids, MI 49506 
(616) 942-9950 
Circle 522 


CENTENNIAL COMPUTER PRODUCTS 
D 6100 Executive Bivd. 

Rockville, MD 20852 

(301) 984-9120 

Circle 523 


CENTRONICS DATA COMPUTER CORP. 
P 4 wall St. 

Hudson, NH 03051 

(603) 883-0111 

Circle 524 


CENTURY DATA SYSTEMS, INC. 
D 1270 N. Kraemer Blvd. 
Anaheim, CA 92086 
(714) 632-7500 
Circle 525 
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CHARLES RIVER DATA SYSTEMS, INC. 


D 4 Tech Circle 
Natick, MA 01760 
(617) 655-1800 
Circle 526 


CHROMATICS, INC. 

T 558 Mountain Industrial Blvd. 
Tucker, GA 30093 
(404) 493-7000 
Circle 527 


CIFER SYSTEMS, LTD. 

T Avro Way, Bowerhill, Melksham 
Wiltshire. SN12 6TP, England 
Circle 528 


Cll HONEYWELL BULL 

D 94 Avenue Gambetta, 75960 Paris, 
France 
(1) 360-0222 
Circle 530 


CIPHER DATA PRODUCTS, INC. 
D 10225 Willow Creek Rd. 

San Diego, CA 92131 

(714) 578-9100 

Circle 529 


CLARY CORP. 

P 320 w. Clary Ave. 
San Gabriel, CA 91776 
(213) 287-6111 
Circle 531 


COBAR 

T 1181 N. Fountain Way 
Anaheim, CA 92806 
(714) 630-0970 
Circle 532 


CODEX CORP. 

T 3013 S. 52nd St. 
Tempe, AZ 85282 
(602) 994-6930 
Circle 533 


COLORGRAPHIC COMMUNICATIONS 
T 2379 John Glenn Dr., P.O. Box 80448 
Atlanta, GA 30366 
(404) 455-3921 
Circle 534 


COLUMBIA DATA PRODUCTS, INC. 
D 8990 Route 108 

Columbia, MD 21045 

(301) 992-3400 

Circle 535 


COMARK CORP. 

D 257 Crescent St. 

T waltham, MA 02154 
(617) 894-7000 
Circle 536 


COMMODORE BUSINESS MACHINES, INC. 
D 487 Devon Park Dr. 

Wayne, PA 19087 

(215) 687-9750 

Circle 537 


COMMUNICATIONS AND SPECIAL SOFTWARE 
T 8406 Center Dr. 

Spring Lake Park, MN 

(612) 784-1301 

Circle 538 


COMPRINT 

P 340 E. Middlefield Rd. 
Mountain View, CA 94043 
Circle 539 


COMPUTEK, INC. 

D 63 Second Ave. 

T Burlington, MA 01803 
(617) 272-8100 
Circle 540 


COMPUTER DEVICES, INC. 
P 25 North Ave. 
Burlington, MA 01803 
(617) 273-1550 
Circle 541 


COMPUTER MEMORIES, INC. 
D 9616 Eton Ave. 
Chatsworth, CA 91311 
(213) 709-6445 
Circle 542 


COMPUTER OPTICS, INC. 
P Berkshire Industrial Park 
T Bethel, CT 06801 

(203) 744-6720 

Circle 543 


COMPUTERS INTERNATIONAL 
P 3540 Wilshire Bivd. 

Los Angeles, CA 90010 

(213) 386-3111 

Circle 544 


COMPUTER TALK, INC. 

T 2800 So. Rooney Rd. 
Morrison, CO 80465 
(303) 697-5485 
Circle 545 
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COMPUTER TRANSCEIVER SYSTEMS, INC. 


P E. 66 Midland Ave. 
T Paramus, NJ 07652 
(201) 261-6800 

Circle 546 


COMPUTERWISE, INC. 

T 4006 E. 137th Terrace 
Grandview, MO 64030 
(816) 765-3330 
Circle 547 


CONTROL CONCEPTS CORP. 
T 2361 Jefferson Davis Hwy. 
Arlington, VA 22202 
(800) 368-3078 
Circle 548 


CONTROL DATA CORP. 
D 8100 34th Ave. S. 
Minneapolis, MN 55440 
(612) 853-4000 
Circle 549 


COOSOL, INC 

P 2845 Mesa Verde Dr. E., Suite 1 
Costa Mesa, CA 92626 
(714) 545-2216 
Circle 550 


CORONA DATA SYSTEMS 

D 31324 Via Colinas, Suite 110 
Westlake Village, CA 91361 
(213) 706-1505 
Circle 551 


CORVUS SYSTEMS, INC. 
D 2029 O'Toole Ave. 
San Jose, CA 95131 
(408) 946-7700 
Circle 552 


COURIER TERMINAL SYSTEMS, INC 
T P.O. Box 29030 

Phoenix, AZ 85038 

Circle 553 


CROMEMNCO, INC. 

D 280 Bernardo Ave. 
Mountain View, CA 94043 
(415) 964-7400 
Circle 554 


CUSTOM TERMINALS CORP. 
P 225 Oser Ave. 
T Hauppauge, NY 11787 
(516) 231-3111 
Circle 555 
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CVM SYSTEMS 

D 585 Manzanita Ave., Suite 7 
Chica, CA 95926 
(916) 895-8324 
Circle 556 


CYBERCHRON CORP. 
D Route 9 
Garrison, NY 10524 
(914) 424-3755 
Circle 557 


CYBERNEX, LTD. 

T 2457 Dunwin Dr. 
Mississauga, Ontario, L5L1X2 
Canada 
Circle 558 


DACOLL ENGINEERING SERVICES, LTD. 
T Dacoll House, Gardners Lane, Bathgate 
West Lothian, Scotland 
(0506) 56565 
Circle 559 


DASTEK CORP. 
(see APPLIED PERIPHERALS) 


DATA GENERAL CORP. 

P 4400 Computer Dr. 

D Westboro, MA 01580 

T (617) 366-8911 
Circle 560 


DATA MACHINES INTERNATIONAL, INC. 
P 3330 W. Market St. 

Akron, OH 44313 

(216) 867-3700 

Circle 561 


DATA PERIPHERALS CORP. 
D 965 Stewart Dr. 
Sunnyvale, CA 94086 
(408) 745-6500 
Circle 562 


DATA PRINTER CORP. 

P 99 Middlesex St. 
Malden, MA 02148 
(617) 321-2400 
Circle 563 


DATA SYSTEMS DESIGN, INC. 
D 3130 Coronado Dr. 
Santa Clara, CA 95051 
(408) 727-3163 
Circle 564 
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DATA TERMINALS & COMMUNICATIONS 
P 1190 Dell Ave. 

Campbell, CA 95008 

(408) 378-1112 

Circle 565 


DATACQ CORP. 

P 637 Ortiz Ave. 
Sand City, CA 93955 
(408) 899-4888 
Circle 566 


DATAFLUX 

D 1050 Stewart Dr. 
Sunnyvale, CA 94086 
Circle 567 


DATAMASTER INC. 

D 389 N. Carmen Dr. 
Camarillo, CA 93010 
(805) 498-8466 
Circle 568 


DATAMEDIA CORP. 

T 7300 N. Crescent Blvd. 
Pennsauken, NJ 08110 
(609) 665-5400 
Circle 569 


DATAPOINT CORP. 

P 9725 Datapoint Dr. 
San Antonio, TX 78285 
(512) 699-7000 
Circle 570 


DATAPRODUCTS CORP. 

P 6200 Canoga Ave. 
Woodland Hills, CA 91365 
(213) 887-8860 
Circle 571 


DATARAM CORP. 

D Princeton-Highstown Rd. 
Cranbury, NJ 08512 
(609) 799-0071 
Circle 572 


DATAROYAL INC. 

P 235 Main Dunstable Rd. 
Nashua, NH 03061 
(603) 883-4157 
Circle 573 


DATASAAB AB 

D Fack S-17586 
Jarfalla, Sweden 
Circle 574 


DATASOUTH COMPUTER CORP. 
P 4216 Stuart Andrew Blvd. 
Charlotte, NC 28210 
(704) 523-8500 
Circle 575 


DATATYPE, INC. 

T 2615 Miller Ave. 
Mountain View, CA 94040 
(415) 949-1053 
Circle 576 


DATAVUE CORP. 

T 1911 22nd Ave. S. 
Seattle, WA 98144 
(206) 322-9330 
Circle 577 


DATEL INTERSIL INC. 

P 11 Cabot Blvd. 
Mansfield, MA 02048 
(617) 339-9341 
Circle 578 


DATREX INC. 

D 3101 W. Thomas Rd., Suite 109 
Phoenix, AZ 85017 
(602) 272-9491 
Circle 579 


DECISION DATA COMPUTER CORP. 
P 100 Witmer Rad. 
T Horsham, PA 19044 

(215) 674-3300 

Circle 580 


DELPHAX SYSTEMS 

P 977 Panteral Dr., Missisauga 
Ontario, L4W 2W6, Canada 
(416) 624-2643 
Circle 581 


DELTA DATA SYSTEMS CORP. 
T 2595 Metropolitan Dr. 
Trerose, PA 19047 
(215) 322-5400 
Circle 582 


DIVAN CONTROLS INC. 
P 944 Dorchester Ave. 
Boston, MA 02125 
(617) 288-7700 

Circle 583 


DIABLO SYSTEMS, INC. 
P 24500 Industrial Blvd. 
T Hayward, CA 94545 
(415) 786-5000 
Circle 584 
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DICOM INDUSTRIES, INC. 
D 715 N. Pastoria Ave. 
Sunnyvale, CA 94086 
(408) 732-1060 
Circle 585 


DIGI-DATA CORP. 

P 8580 Dorsey Run Rd. 
Jessup, MD 20794 
(301) 498-0200 
Circle 586 


DIGICO, LTD. 

D Wedgewood Wa, Stevenage 

T Hertfordshire, SG1 4PY, England 
Circle 587 


DIGITAL ASSOCIATES CORP. 
P 1039 E. Main St. 

Stamford, CT 06902 

(203) 327-9210 

Circle 588 


DIGITAL DEVELOPMENT CORP. 
D 8650 Balboa Ave. 

San Diego, CA 92123 

(714) 278-9920 

Circle 589 


DIGITAL EQUIPMENT CORP. 
P 146 Main St. 
D maynard, MA 01654 
T (617) 897-5111 
Circle 590 


DIP INC. 

P 745 Atlantic Ave. 
Boston, MA 02111 
(617) 482-4214 
Circle 591 


DIRECT, INC. 

T 1279 Lawrence Station Rd. 
Sunnyvale, CA 94086 
(408) 734-5504 
Circle 592 


DISCTRON 

D 1701 McCarthy Bivd. 
Milpitas, CA 95035 
(408) 946-6692 
Circle 593 


DISK MEMORY TECHNOLOGY, INC. 


D 155B. Ave. 
Lake Oswego, OR 97034 
(503) 636-7675 
Circle 594 
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DISK TEC 1 
(see OHIO SCIENTIFIC MEMORY 
PRODUCTS) 


DIVA, INC. 

D 607 Industrial Way W. 
Eatontown, NJ 07724 
(201) 544-9000 
Circle 595 


DMA SYSTEMS 

D 601 Pine Ave. 
Goleta, CA 93117 
(805) 683-3811 
Circle 596 


DMC SYSTEMS, INC. 

T 2300 Owen St. 
Santa Clara, CA 95051 
(408) 727-4444 
Circle 597 


DORADO MICRO SYSTEMS 
D 10381 Bandley Dr. 
Cupertino, CA 95014 
(408) 444-9778 
Circle 598 


DURANGO SYSTEMS, INC. 
D 3003 N. First St. 
San Jose, CA 95134 
(408) 946-5000 
Circle 599 


DTI DATA TERMINALS CORP. 
T 45 West St. 

Medfield, MA 02052 

(617) 359-4188 

Circle 600 


DY-4 SYSTEMS, INC. 
T 888 Lady Ellen Place 
Ottawa, Ontario. 
K12 5M1, Canada, 
(613) 728-3711 

Circle 601 


DYNALOGIC CORP., LTD 

D 141 Bentley Ave. 
Ottawa, K2E 6T7, Canada 
(613) 226-1383 
Circle 602 


DYNEX CORP. 

D 2910N. 30th Ave. 
Phoenix, AZ 85017 
Circle 603 
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EATON CORP. 

P Printer Products Operation 
Riverton, WY 82501 
Circle 604 


ECS MICROSYSTEMS 
T 215 Devcon 
San Jose, CA 95112 
(408) 286-4200 
Circle 605 


ELBIT USA 

T 1350 Avenue of the Americas 
New York, NY 10019 
(212) 887-1510 
Circle 606 


ELCOMATIC, LTD. 

D Kirktonfield, Nielston 
Glasgow, Scotland 
(041) 881-5825 
Circle 607 


ELECTROMAGNETIC SCIENCES 
T 125 Technology Park/Atlanta 
Norcross, GA 30092 
(404) 448-5770 
Circle 608 


ELECTRONIC PRODUCTS ASSOCIATES 
P 1157 Vega St. 

San Diego, CA 92110 

Circle 609 


ENVISION 

P 631 River Oaks Pkwy. 

T San Jose, CA 95134 
(408) 946-9755 
Circle 610 


EPIC COMPUTER PRODUCTS 
T 18381 Bandilier Circle 
Fountain Valley, CA 
(716) 964-4722 
Circle 611 


EPSON AMERICA, INC. 

P 3415 Kashiwa St. 
Torrance, CA 90505 
(213) 534-0360 
Circle 612 


EVOTEK CORP. 

D 1220 Page Ave. 
Fremont, CA 94538 
(415) 490-3100 
Circle 613 


EXTEL CORP. 

P 4000 Commercial 

T Northbrook, IL 60062 
(312) 291-2547 
Circle 614 


EXXON OFFICE SYSTEMS 
D 329 Gordon Dr. 
Lionville, PA 19353 
(215) 363-3000 
Circle 615 


FACIT DATA PRODUCTS/DATAROYAL 
P 235 Main Dunstable Rd. 
T Nashua, NH 03061 

(603) 833-4157 

Circle 616 


FALCO DATA PRODUCTS, INC. 
T 1286 Lawrence Stations Rd. 
Sunnyvale, CA 94086 
(408) 745-7123 
Circle 617 


FLORIDA DATA CORP. 
P 6000 John Rodes Blvd. 
Melbourne, FL 32935 
(305) 259-4700 

Circle 618 


FUJITSU 

D 61 Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
(03) 216-3211 
Circle 619 


FUJITSU AMERICA, INC. 

P 2945 Oakmead Village Ct. 
Santa Clara, CA 95051 
(408) 727-4300 
Circle 620 


FUNGUS COMPUTER PRODUCTS, LTD. 

T No. 1 Westmoreland House, Teall St. 
Dewsbury, West Yorkshire, England 
Circle 621 


GENERAL AUTOMATION INC. 
D 1055 South East St. 
Anaheim, CA 92805 
(714) 778-4800 
Circle 622 


GENERAL DIGITAL CORP. 
T 700 Burnside Ave. 
E. Hartford, CT 06108 
(203) 528-9041 
Circle 623 
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GENERAL ELECTRIC CO. 
P GE. Dr. 
D Waynesboro, VA 22980 
(703) 949-1188 
Circle 624 


GENERAL TERMINAL CORP. 
T 14831 Franklin Ave. 

Tustin, CA 92680 

(714) 730-0123 

Circle 625 


GENISCO TECHNOLOGY CORP. 
T 3545 Cadillac Ave. 

Costa Mesa, CA 92626 

(714) 565-4916 

Circle 626 


GR ELECTRONICS 

T 1640 Fifth St., #204 
Santa Monica, CA 90401 
(213) 395-4774 
Circle 627 


GUC PRODUCTS 

D 10020 Prospect Ave., Suite A-15 
Santee, CA 92071 
(714) 449-5775 
Circle 628 


GULTON INDUSTRIES, INC. 
P M&S Division 
Gulton Industrial Park 
E. Greenwich, RI 20818 
(401) 884-6800 
Circle 629 


HAZELTINE CORP. 

T 500 Commack Rd. 
Commack, NY 11725 
(516) 462-5100 
Circle 630 


HEATH CO. 

P Benton Harbor, MI 49022 
D (616) 982-3200 

T Circle 631 


HEWLETT-PACKARD CO. 
D 974E. Arques Ave. 
Sunnyvale, CA 94086 
(408) 735-1550 
Circle 632 


HEWLETT-PACKARD CO. 

P 1501 Page Mill Rd. 

T Palo Alto, CA 94304 
Circle 633 
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HEWLETT-PACKARD CO. 
D 3400 E. Harmony Rd. 
Ft. Collins, CO 80525 
(303) 226-3800 
Circle 634 


HEWLETT-PACKARD CO. 
P P.O. Box C-006 
Vancouver, WA 9866 
(206) 254-8110 
Circle 635 


HI-G 

P 580 Spring St. 
Windsor Locks, CT 06096 
(203) 623-2481 
Circle 636 


HIGHTRACK COMPUTER TECHNIK GMBH 

D Bundesallee 36/37 
D-1000 Berlin 31, Federal Republic of Germany 
(030) 86 0507 
Circle 637 


HITACHI AMERICA 

P 100 California St. 

D San Francisco, CA 94111 
Circle 638 


HITACHI, LTD 

D Mita Ko Kusai, Bid. 1-4-28, Mita 

T Minato-ku, Tokyo 140, Japan 
Circle 639 


HMW DATA SYSTEM GMBH 

T Siemensstrasse 14, D-8012 Ottobrun, 
Federal Republic of Germany 
Circle 640 


HMW ENTERPRISES 

T 604 Salem Rd. 
Etters, PA 17319 
(717) 938-4691 
Circle 641 


HOKUSHIN ELECTRIC WORKS, LTD. 
D 30-1, Shimomaruko, 3-chome 
Ohta-ku, Tokyo 146, Japan 
(03) 759-4141 
Circle 642 


HONEYWELL INFORMATION SYSTEMS, INC. 
P 200 Smith St. 
D waltham, MA 02154 
T (617) 895-6000 
Circle 643 
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HOUSTON iNSTRUMENT 

P 4 Houston Sq. at 8500 Cameron Rd. 
Austin, TX 78753 
(512) 835-0900 
Circle 644 


HOWARD INDUSTRIES, INC. 
P 2031 E. Cerritos Ave. 
Anaheim, CA 92806 
(714) 778-3443 
Circle 645 


HUMAN DESIGNED SYSTEMS, INC. 
T 3440 Market St. 

Philadelphia, PA 19104 

(215) 382-5000 

Circle 646 


IBIS SYSTEMS, INC. 

D 1850 Evergreen Dr. 
Duarte, CA 91010 
(213) 357-2180 
Circle 647 


IBM CORP. 
P 1133 Westchester Ave. 
D White Plains, NY 10604 
(914) 696-1900 
Circle 648 


IBM CORP. 

T 900 King St. 
Rye, NY 10573 
Circle 649 


ICL, LTD. 

D ICL House, Putney , 

T London, SW15 1SW, England 
Circle 650 


ID SYSTEMS CORP. 

T 4093 Leap Rd. 
Hilliard, OH 43026 
(614) 876-1595 
Circle 651 


IMLAC CORP. 

T 150 A St., New England Industrial Park 
Needham, MA 02194 
(617) 449-4600 
Circle 652 


INDUSTRIAL DATA TERMINALS CORP. 
T 173 Heatherdown Dr. 

Westerville, OH 43081 

(614) 882-3282 

Circle No 653 


INCOTERM CORP. 

D 65 Walnut St. 
Wellesley Hills, MA 02181 
Circle 654 


INFORMER, INC. 

T 8332 Osage Ave. 
Los Angeles, CA 90045 
(213) 649-2030 
Circle 655 


INFOSCRIBE, INC. 

P 2720S. Croddy Way 
Santa Ana, CA 92704 
(714) 641-8595 
Circle 656 


INNOTRONICS CORP. 
D Brooks Rd. 
Lincoln, MA 01773 
(617) 259-0600 
Circle 657 


INTEGRATED DATA SYSTEMS, INC. 
T 3005 E. Main St. 

Waterbury, CT 06705 

(203) 573-1795 

Circle 659 


INTEGRATED TERMINALS, INC. 
T 4132 Billy Mitchell Rd., 
Addison, TX 75001 
(214) 233-6631 
Circle 660 


INTEGRAL DATA SYSTEMS, INC. 
P Route 13 South 

Milford, NH 03055 

(603) 673-9100 

Circle 661 


INTELLIGENT SYSTEMS CORP. 
T 225 Technology Park 
Norcross, GA 30092 
(404) 499-5961 
Circle 662 


INTERFACE SYSTEMS INC. 
P 462 Jackson Plaza 
Ann Arbor, MI 48103 
(313) 769-5900 
Circle 663 


INTERFACE TECHNOLOGY, INC. 
T 10500 Kahimeyer Dr. 

St. Louis, MO 63132 

(314) 426-6880 

Circle 664 
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INTERNATIONAL ENTRY SYSTEMS, INC. KONTRON ELECTRONICS, INC. 


T 408 NE 72nd St. P 630 Prince Ave. 
Seattle, WA 98115 Redwood City, CA 94063 
(206) 525-6800 (415) 361-1012 
Circle 665 Circle 675 
INTERNATIONAL MICROTRONICS CORP. LANPAR TECHNOLOGIES, INC. 
P 4016 E. Tennessee St. T 35 Torbay Rd. 
Tucson, AZ 85714 Markham, Ontario, Canada 
(602) 748-7900 CD L3R 167 
Circle 666 (416) 475-9123 
Circle 676 


INTERTEC DATA SYSTEMS CORP. 
T 2300 Broad River Rd. 

Columbia, SC 29210 

(803) 798-9100 

Circle 667 


LEAR SIEGLER, INC. 

P 714 .N. Brookhurst St. 

T Anaheim, CA 92803 
(714) 774-1010 
Circle 677 


IOMEGA CORP. 

D 4646 S. 1500 Ww. 
Odgen, UT 84403 
(801) 392-7581 
Circle 668 


LEE DATA CORP. 

T 10206 Crosstown Circle 
Eden Prairie, MN 55344 
(612) 932-0300 
Circle 678 


IRWIN OLIVETTI 

P 2000 Green Rad. 

D Ann Arbor, MI! 48105 
(313) 663-3600 
Circle 669 


LEXICON CORP. 

T 60 Turner St. 
Waltham, MA 02154 
(617) 891-6790 
Circle 679 


ISOTIMPEX 

D 51 Chapaev St. 
Sofia, Bulgaria 
Circle 670 


LIBERTY ELECTRONICS 
T 100 Clement St. 
San Francisco, CA 94118 
(415) 751-7560 


ISS/SPERRY UNIVAC CORP. Circle 680 
D 3333 Scott Blvd. 
Santa Clara, CA 95051 
(408) 496-3333 
Circle 671 


LITTON INDUSTRIES, INC. 
P Westrex OEM Products Div. 
1140 Bloomfield Ave. 
West Caldwell, NJ 07006 
(201) 227-7290 
Circle 681 


ITT COURIER 

T 1515 W. 14th St. 
Tempe, AZ 82581 
(602) 894-7000 
Circle 672 


LOBO DRIVES INTERNATIONAL 
D 358 S. Fairview Ave. 
Goleta, CA 93117 


KENNEDY CO. (805) 683-1576 

D 1600 S. Shamrock Ave. Circle 682 
Monrovia, CA 91016 
(213) 357-8831 
Circle 673 


LOGIC SYSTEMS, INTERNATIONAL 
D Moriden Bldg. 9-9, Mita 3-chome 
Minato-ku, Tokyo 108, Japan 


KIMTRON CORP. Circle 683 


T 2255-1 Martin Ave. 
Santa Clara, CA 95050 
(408) 727-1510 
Circle 674 


LOGICON-INTERCOMP, INC. 
D 21535 Hawthrone Blvd., Suite 440 
T Torrance, CA 90503 
(213) 373-0220 
Circle 684 
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LYNWOOD SCIENTIFIC DEVELOPMENTS 
T Caker Stream Rd., Mill Lane 

Alton, Hants, GU34 20F 

England 84888 

Circle 685 


MALIBU ELECTRONICS CORP. 
P 2301 Townsgate Rd. 
Westlake Village, CA 91361 
(805) 496-1990 
Circle 686 


MANNESMAN TALLY, INC. 
P 8301 S. 180th St. 

Kent, WA 98031 

(206) 251-5524 

Circle 687 


MATCHLESS SYSTEMS 

P 18444 s. Broadway 

D Gardena, CA 90248 
(213) 327-1010 
Circle 688 


MATROX ELECTRONIC SYSTEMS, LTD. 
T 5800 Andover Ave. 

T.M.R. Quebec, 

H4T 1H4, Canada 

(514) 735-1182 

Circle 689 


MATSUSHITA CO., LTD. 

D 4-3-1 Tsunahima-Higashi 
Hokoku-ku, Yokohama 223, Japan 
(045) 531-1231 
Circle 690 


MDS TRIVEX 

T 3180 Red Hill Ave. 
Costa Mesa, CA 92626 
(714) 546-7781 
Circle 691 


MEGADATA CORP. 

T 35 Orville Dr. 
Bohemia, NY 11716 
(516) 589-6800 
Circle 692 


MEGATEK CORP. 

T 3985 Sorrento Valley Blvd. 
San Diego, CA 92121 
(714) 455-5590 
Circle 693 
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MEGAVAULT 

D 6431 Independence Ave. 
Woodland Hills, CA 91367 
(213) 884-7300 
Circle 694 


MEMODYNE CORP. 

D 220 Reservoir St. 
Needham Heights, MA 02194 
(617) 444-7000 
Circle 695 


MEMOREX CORP. 
P San Tomas and Central Expwy. 
D santa Clara, CA 95052 
T (408) 987-1000 
Circle 696 


MEMOREX COMMUNICATIONS GROUP 
D 18922 Forge Dr. 

Cupertino, CA 95014 

(408) 996-9000 

Circle 697 


MEPCOM INTERNATONAL, INC. 
P 15181 Business Ave. 

Dallas, TX 75234 

(214) 484-0640 

Circle 698 


MERA/METRONEX 

D A\. Jerozolimskie 44, Warszasa 
Poland, 26-22-21 
Circle 699 


MICON INDUSTRIES 

T 252 Oak St. 
Oakland, CA 94607 
Circle 700 


MICRO PERIPHERALS, INC. 
P 9754 Deering Ave. 
D Chatsworth, CA 91311 
(213) 991-0830 
Circle 701 


MICRO-SCI 

D 2158 S. Hathaway St. 
Santa Ana, CA 92705 
(714) 662-2801 
Circle 702 


MICRO-TERM, INC. 

T 1314 Hanley Industrial Court 
St. Louis, MO 63144 
(314) 968-8151 
Circle 703 
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MICROCOMPUTER SYSTEMS CORP. 


(see UNITED PERIPHERALS) 


MICRODATA 

T P.O. Box 19501 
Irvine, CA 92713 
(714) 540-6730 
Circle 704 


MICROPAD, INC. 

T 5650 S. Brainard Ave.,Suite 212 
La Grange, IL 60525 
(313) 579-3200 
Circle 705 


MICROPOLIS CORP. 

D 21329 Nordhoff St. 
Chatsworth, CA 92311 
(213) 709-3300 
Circle 706 


MICROTEK, INC. 

P 9514 Chesapeake Dr. 
San Diego, CA 92123 
(714) 278-0633 
Circle 707 


MILLADYNE 

P 60 Plant Ave. 
Hauppage, NY 11788 
(516) 582-6060 
Circle 708 


MILTOPE CORP. 
P 1770 Walt Whitman Rd. 
T Melville, NY 11747 
(516) 420-0200 
Circle 709 


MINI-COMPUTER SYSTEMS, INC. 
T 399 Fairview Park Dr. 

Elmsford, NY 10523 

(914) 592-8812 

Circle 710 


MINISCRIBE CORP. 

D 410 S. Sunset St. 
Longmont, CO 80501 
(303) 651-6000 
Circle 711 


MITSUBISHI ELEC. CORP. 
D 2200 wW. Artesia Blvd. 
Compton, CA 90220 
(213) 637-6246 
Circle 712 


MOHAWK DATA SCIENCE CORP. 
P seven Century Dr. 
D Parsippany, NJ 07054 
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T (201) 540-9080 
Circle 713 


MORROW DESIGNS INC. 
D 5221 Central Ave. 
Richmond, CA 94804 
(415) 524-2101 
Circle 714 


MOTOROLA SEMICONDUCTOR PRODUCTS, INC. 
P PO. Box 20912 

Phoenix, AZ 85036 

(602) 244-6900 

Circle 715 


MQI COMPUTER PRODUCTS 
(see EPIC) 


MSI DATA CORP. 

T 340 Fischer Ave. 
Costa Mesa, CA 92626 
(714) 549-6000 
Circle 716 


MULTITECH INDUSTRIAL CORP. 
T 977 Min Shen E. Rad., Taipei 
105 Taiwan R.O.C. 
02-7691225 
Circle 717 


MYLEE DIGITAL SCIENCES, INC. 
D 155 Weldon Pkwy. 
T Maryland Heights, MO 63043 
(314) 567-3420 
Circle 718 


N.V. PHILIPS-ELECTROLOGICA 

D P.O. Box 523, 5600 AM 
Eindhoven, Netherlands 
Circle 719 


NABU COMMERICAL TERMINALS 
T 330 Weber St. N. 

Waterloo, Ontario, Canada 

N2J 3H6 

(519) 884-9300 

Circle 720 


NATIONAL DATA PRODUCTS 

P 1 Tall Timber Rad. 
Middletown, NJ 07748 
Circle 721 


NATIONAL MEMORY SYSTEMS CORP. 
D 721 Mayview 

Livermore, CA 94550 

(415) 443-1669 

Circle 722 
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NCR CORP. 
P 1700 S. Patterson Blvd. 
D Dayton, OH 45479 
T (513) 445-5000 
Circle 723 


NEC INFORMATION SYSTEMS, INC. 
P 5 Militia Dr. 
D Lexington, MA 02173 

(617) 862-3120 

Circle 724 


NETCOM PRODUCTS, INC. 
T 430 Toyama Dr. 
Sunnyvale, CA 94086 
(408) 734-8732 
Circle 725 


NEW WORLD COMPUTER CO., INC. 
D 1805 McGaw Ave. 

Irvine, CA 92714 

(714) 556-9320 

Circle 726 


NIPPON ELECTRIC INDUSTRY CO., LTD. 


D No. 19-18, 1-chome, Tsutsumi-Dori 
Sumida-ku, Tokyo, Japan 
(03) 613-1111 
Circle 727 


NIPPON PERIPHERALS, LTD. 
D 825 3rd Ave. 

New York, NY 10022 

(212) 758-7020 

Circle 728 


NORAND CORP. 

T 550 Second St., SE 
Cedar Rapids, IA 52401 
(319) 366-7611 
Circle 729 


NORDATA 

D 4433 27th Ave., W. 
Seattle, WA 98199 
(206) 282-1170 
Circle 730 


NORDEN SYSTEMS 

D Norden Place 
Norwalk, CT 06856 
(203) 852-4908 
Circle 731 


NORSK DATA, AS 

D P.O. Box 163 Okern 

T Oslo 5, Norway 
Circle 732 


NORTHERN TELECOM SYSTEMS CORP. 


D P.O. Box 1222 

T Minneapolis, MN 55440 
(612) 932-8085 
Circle 733 


NOVELL DATA SYSTEMS, INC. 
P 1170N. Industrial Park Dr. 
T Orem, UT 84057 

(801) 226-8202 

Circle 734 


OHIO SCIENTIFIC MEMORY PRODUCTS, INC. 


D 849 Ward Dr. 
Santa Barbara, CA 93111 
(805) 964-3535 
Circle 735 


OKI ELECTRIC INDUSTRY CO., LTD. 
D 1-17-12, Toranomon 

Minato-ku, Tokyo 105, Japan 

(03) 501-3111 

Circle 736 


OKIDATA CORP. 

P 111 Gaither Dr. 

D Mount Laurel, NJ 08054 
(609) 235-2600 
Circle 737 


ONTEL CORP. 

T 250 Crossways Park Dr. 
Woodbury, NY 11797 
(516) 364-2121 
Circle 738 


OTTO ELECTRONICS 

T P.O. Box 3066 
Princeton, NJ 08540 
(609) 448-9165 
Circle 739 


PANASONIC CORP. 

P 1+ Panasonic Way 
Secaucus, NJ 07094 
(201) 348-5336 
Circle 740 


PARADYNE CORP. 
T 8550 Ulmerton Rd. 
Largo, FL 33540 
(813) 530-2222 

Circle 741 


PARASITIC ENGINEERING, INC. 
D 1101 Ninth Ave. 

Oakland, CA 94606 

(415) 839-2636 

Circle 742 
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PERSCI, INC. 

D 12210 Nebraska Ave. 
W. Los Angeles, CA 90025 
(213) 820-7613 
Circle 743 


PERCOM DATA CO., INC. 
D 11220 Page Mill Rd. 
Dallas, TX 75243 
(214) 340-7081 
Circle 744 


PERKIN-ELMER DATA SYSTEMS CORP. 
P 2 Crescent Place 
D Oceanport, NJ 07757 
T (201) 870-4500 
Circle 745 


PERRY DATA SYSTEMS, INC. 
T 3401 Spring Forest Rd. 
Raleigh, NC 27605 
(919) 876-8100 
Circle 746 


PERTEC COMPUTER CORP. 
P 17332 Von Karman Ave. 
D Irvine, CA 92714 
T (714) 540-8340 

Circle 747 


PHILIPS DATA SYSTEMS 

D Postbus 245, 7300 AE Apeldoorn 
Appeldorn, The Netherlands 
(055) 330123 
Circle 748 


PIICEON, INC. 

T 2045 Lundy Ave. 
San Jose, CA 95131 
(408) 946-8030 
Circle 749 


PLESSEY PERIPHERAL SYSTEMS 
D 17466 Daimler 
T Irvine, CA 92714 

(714) 540-9945 

Circle 750 


POLYMORPHIC SYSTEMS 
D 5730 Thornwood Dr. 
Santa Barbara, CA 93117 
(805) 967-0468 
Circle 751 


POTTER INSTRUMENT CO., INC. 
P 10 Main St. 

Gonic, NH 03867 

(603) 332-1991 

Circle 752 
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PRACTICAL AUTOMATION, INC. 
P P.O. Box 313 

Shelton, CT 06484 

(203) 929-5381 

Circle 753 


PRIAM CORP. 

D 20 w. Montague Expwy. 
San Jose, CA 95134 
(408) 946-4600 
Circle 754 


PRIME COMPUTER, INC. 
T Prime Park 
Natick, MA 01760 
(617) 655-8000 
Circle 755 


PRINTACOLOR CORP. 

P 5965 Peachtree Corners E. 
Norcross, GA 30071 
(404) 448-2675 
Circle 756 


PRINTEK 

P 1517 Townline Rd. 
Benton Harbor, MI 49022 
(616) 925-3200 
Circle 757 


PRINTER SYSTEMS CORP. 

P 9055 Comprint Court, Suite 200 
Gaithersburg, MD 20877 
(301) 840-1070 
Circle 758 


PRINTER TERMINAL COMMUNICATIONS CORP. 
P P.O. Box 535, 124 Tenth St. 

Ramona, CA 92065 

(714) 789-5200 

Circle 759 


PRINTRONIX 

P 17500 Cartwright Rd. 
Irvine, CA 92713 
(714) 549-7700 
Circle 760 


PSITECH 

T 2842 C. Walnut Ave. 
Tustin, CA 92680 
(714) 730-0981 
Circle 761 


QANTEX DIV. OF NORTH ATLANTIC INDUSTRIES 


P 60 Plant Ave. 
Hauppauge, NY 11788 
(516) 582-6060 
Circle 762 
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QUADRAM CORP. RICOH CO., LTD. 


T 4357 Park Dr. D 1-3-6 Naka-Magome, Ohta-ku 
Norcross, GA 30093 Tokyo, 143, Japan 
(404) 923-6666 (03) 543-5111 
Circle 763 Circle 773 

QUANTUM CORP. RODIME, PLC 

D 1804 McCarthy Blvd. D Nasmyth Rd., Glenrothes 
Milpitas, CA 95035 Fife, KY7 5QR, Scotland 
(408) 262-1100 (0592) 774704 
Circle 764 Circle 774 

QUME CORP. ROGERS PRODUCTS CoO., INC. 

P 2350 Qume Dr. T 249-B E. Emerson Ave. 

D San Jose, CA 95131 Orange, CA 92665 
(408) 942-4000 (714) 974-6302 
Circle 765 Circle 775 

QWINT SYSTEMS ROLM CORP. 

P 3693 Commercial Ave. D 4900 Old Ironside Rd. 
Northbrook, IL 60062 Santa Clara, CA 95050 
(312) 498-5060 (408) 988-2900 
Circle 766 Circle 776 

R2E OF AMERICA RX ELECTRONICS, INC. 

D 2545 Co. Rd. L. D 3769 No. Dunlap 
Roseville, MN 55113 St. Paul, MN 55112 
(612) 638-5900 Circle 777 
Circle 767 

SANKYO SEIKI MFG., CO., LTD. 

RACAL-MILGO, INC. D 1-17-2, Shinbashi Minato-ku, 

P 6250 N.W. 27th Way Tokyo, 105, Japan 

T Ft. Lauderdale, Fl. 33309 (03) 508-1154 
(305) 592-8600 Circle 778 
Circle 768 

SANTEC CORP. 

RADIO SHACK P 9 Columbia Dr. 

P ; Tandy Center Amherst, NH 03031 
Fort Worth, TX 76102 (603) 882-1000 
(817) 390-3839 Circle 779 
Circle 769 

SCI SYSTEMS, INC. 

RAMTEK CORP. P 5000 Technology Dr. 

P 2211 Lawson Lane T Huntsville, AL 35807 
Santa Clara, CA 95050 (205) 882-4800 
(408) 988-2211 Circle 780 
Circle 770 

SCIENTIFIC MICRO SYSTEMS, INC. 

RAYTHEON DATA SYSTEMS D 777 E. Middlefield Rd. 

T 1840 DeMaviland Dr. Mountain View, CA 94043 
Thousand Oaks, CA 91359 (415) 964-5700 
(805) 499-5911 Circle 781 
Circle 771 

SCM-KLEIN SCHMIDT 

REMEX P Lake-Cook Rd., #450 

D 1733 Alton Ave. Deerfield, IL 60015 
P.O. Box E. 19533 (312) 945-1000 
Irvine, CA 92713 Circle 782 
(714) 957-0039 
Circle 772 
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SEAGATE TECHNOLOGY (512) 344-0241 
D 360 El Pueblo Rd. Circle 793 
Scotts Valley, CA 95066 
(408) 438-6550 SPERRY UNIVAC, COMMUNICATIONS & TERMINALS 
Circle 783 P P.O. Box 500 
D Blue Bell, PA 19424 
SHUGART ASSOCIATES T (215) 542-2351 
D 475 Oakmead Pkwy. Circle 794 
Sunnyvale, CA 94086 


(408) 733-0100 SRA COMMUNICATIONS, AB 


Circle 784 T Torshamnsgatan 23, Kista, S-163 0 
Sweden 
SIEMENS CORP. Circle 795 


T 240 E. Palais Rd. 
Anaheim, CA 92805 
(714) 991-9700 


STAR MICRONICS, INC. 
P 200 Park Ave, Pan Am Bldg., Suite 2 


Circle 785 New York, NY 10166 
(212) 986-6770 
SINGER CO., LIBRASCOPE DIV. Circle 796 


D 833 Sonora Ave. 
Glendale, CA 91201 STEINMETZ, KRISCHKE SYSTEMTECHNIK 
Circle 786 x Maybachstrasse 10, 7500 Karlsruhe 
Federal Republic of Germany 


SLI INDUSTRIES 
(see MEGAVAULT) 


SOFTWARE DYNAMICS 

D 2111 W. Crescent St., Suite G 
Anaheim, CA 92801 
(714) 635-4760 
Circle 788 


SOLID STATE TECHNOLOGY, INC. 
T 160 New Boston St. 

Woburn, MA 01801 

(617) 935-3910 


Circle 797 


STERIA-INGENIERIE 


T 26 Avenue De L’Europe, 78140 Veliz 


France 
Circle 798 


STORAGE TECHNOLOGY CORP. 


P 227 S. 88th St. 

D Louisville, CO 80028 
(303) 673-3989 
Circle 799 


Circle 789 STC/DOCUMATION 
P 227 S. 88th St. 
SONY CORP. Louisville, CO 80027 


D 6-7-35 Kita-Shinagawa, Shinagawa 


(303) 673-3989 


Tokyo, 141, Japan Circle 800 
(03) 448-2111 
Circle 790 SWEDA INTERNATIONAL 


SOROC TECHNOLOGY, INC. 
T 165 Freedom Ave. 
Anaheim, CA 92801 
(714) 992-2860 
Circle 791 


SOUTHWEST DATA SYSTEMS, INC. 
D 2509 Empire Ave. 
T Burbank, CA 91504 

(213) 841-1610 

Circle 792 


SOUTHWEST TECHNICAL PRODUCTS CORP. 


P 219 W. Rhapsody 
T San Antonio, TX 78216 


MINI-MICRO SYSTEMS November 1982 


P 34 Maple Ave. 
Pine Brook, NJ 07058 
(201) 575-8100 
Circle 801 


SYKES DATATRONICS, INC. 
D 159 E. Main St. 
Rochester, NY 14604 
(716) 325-9000 
Circle 802 


SYNTEST CORP. 

P 169 Millham St. 
Marlboro, MA 01752 
(617) 481-7827 
Circle 803 
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SYSTEM INDUSTRIES 

D 1855 Barber Lane 
Milpitas, CA 95035 
(408) 942-1212 
Circle 804 


SYSTEM INTEGRATION ASSOCIATES 
D RD 1, Box 126 

Glenmore, PA 19343 

Circle 805 


SYSTEMATICS GENERAL CORP. 
T 2922 Telestar Court 

Falls Church, VA 22042 

Circle 806 


SYSTEMS RESEARCH, INC. 

T 2400 Science Pkwy., P.O. Box 328 
Okemos, MI 48864 
(517) 349-0200 
Circle 807 


TAB PRODUCTS CO. 

T 1451 California Ave. 
Palo Alto, CA 94304 
(415) 858-2500 
Circle 808 


TANDBERG RADIOFABRIKK A/S 
T P.O. Box 9, Korsvoll, Oslo 8 
Norway 
Circle 809 


TANDEM COMPUTERS, INC. 
T 19333 Vallco Pkwy. 
Cupertino, CA 95014 
(408) 725-6000 
Circle 810 


TANDON CORP. 

D 20320 Prairie St. 
Chatsworth, CA 91301 
(213) 993-6644 
Circle 811 


TANO CORP. 

T P.O. Box 29384 
New Orleans, LA 70001 
(504) 254-3500 
Circle 812 


TARBELL ELECTRONICS 
D 950 Dovien Place, Suite B 
Carson, CA 90746 
(213) 538-4251 
Circle 813 


TEAC CORP. 
D 3-7-3 Naka-cho, Musashino 
Tokyo, 180, Japan 


0422-53-1111 
Circle 814 


TEC, INC. 

D 2727 N. Fairview Ave. 

T Tucson, AZ 85705 
(602) 792-2230 
Circle 815 


TECHTRAN INDUSTRIES 
D 200 Commerce Dr. 
Rochester, NY 14623 
(716) 334-9640 
Circle 816 


TECSTOR, INC. 

D 16161 Gothard St. 
Huntington Beach, CA 92647 
(714) 842-0077 
Circle 817 


TEKTRONIX, INC. 

T P.O. Box 500 
Beaverton, OR 97077 
(503) 685-3041 
Circle 818 


TELCON INDUSTRIES, INC. 
T 1401 N.W. 69th St. 
Ft. Lauderdale, FL 33309 
(305) 971-2250 
Circle 819 


TELEFILE COMPUTER PRODUCTS, INC. 
D 17131 Daimler St. 

Irvine, CA 92714 

(714) 557-6660 

Circle 820 


TELEFUNKEN CORP. (AEG) 

D Bucklestrasse 1-5, Postfach 2154 

T 7750 Konstanz, Federal Republic of Germany 
Circle 821 


TELERAM COMMUNICATIONS CORP. 
Te Corporate Park Dr. 

White Plains, NY 10604 

(914) 694-9270 

Circle 822 


TELERAY RESEARCH 
D 6425 Flying Cloud Dr. 
T Eden Prairie, MN 55344 
(612) 941-3300 
Circle 823 


TELETYPE CORP. 
P 5555 Touhy Ave. 
T Skokie, IL 60077 
(312) 982-2000 
Circle 824 
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TELEVIDEO, INC. 

T 1170 Morse Ave. 
Sunnyvale, CA 94086 
(408) 745-7760 
Circle 825 


TELEX COMPUTER PRODUCTS, INC. 
T 6422 £. 41 

Tulsa, OK 74135 

(918) 627-1111 

Circle 826 


TELEX TERMINAL COMMUNICATIONS, INC. 


D 3301 Terminal Dr. 
T Raleigh, NC 27604 
Circle 827 


TELPAR, INC. 

P 4132 Billy Mitchell Rd. 

T Addison, TX 75001 
(214) 233-6631 
Circle 828 


TERAK CORP. 

D 14151 No. 76th St. 

T Scottsdale, AZ 85260 
(602) 998-4800 
Circle 829 


TERMIFLEX CORP. 

T 17 Airport Rd. 
Nashua, NH 03060 
(603) 889-3883 
Circle 830 


TEXAS INSTRUMENTS 

P P.O. Box 202146 

D Dallas, TX 75220 
(713) 895-3133 
Circle 831 


TEXAS PERIPHERALS 

D 1010 E. 8th 

T Odessa, TX 79761 
(915) 332-0277 
Circle 832 


TEXPRINT, INC. 

P 8 Blanchard Rd. 
Burlilngton, MA 01803 
(617) 273-3384 
Circle 833 


3M CO. 

D 3-M Center, Bldg. 223-5N 
St. Paul, MN 55144 
(800) 328-1300 
Circle 834 
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TOSHIBA CORP. 

D 1-6 Uchisaiwaicho 1-chome, Chiyoda 
Tokyo, 100, Japan 
(03) 501-5411 
Circle 835 


TRENDATA CORP. 

P 3400 w. Segerstrom Ave. 
Santa Ana, CA 92704 
(714) 540-3605 
Circle 836 


TRIFORMATION SYSTEMS INC. 
P 3132S. E. Jay St. 

Stuart, FL 33494 

(305) 283-4817 

Circle 837 


TRILOG, INC. 

P 1739 Murphy Ave. 
Irvine, CA 92714 
(714) 549-4079 
Circle 838 


TRIVEX, INC. 

P 3180 Red Hill Ave. 

T Costa Mesa, CA 92626 
(714) 972-2778 
Circle 839 


TSD DISPLAY PRODUCTS, INC./MEGADATA 
T 35 Orville Dr. 

Bohemia, NY 11716 

(516) 589-6800 

Circle 840 


TYMSHARE INC. 

T 20705 Valley Green Dr. 
Cupertino, CA 95014 
(408) 446-6000 
Circle 841 


UNITED PERIPHERALS 

D 432 Lakeside Dr. 
Sunnyvale, CA 94086 
(408) 733-4200 
Circle 842 


UNITED SYSTEMS CORP. DIGITEC DIV. 
P 918 Woodley Rad. 

Dayton, OH 45403 

(513) 890-6439 

Circle 843 


VECTOR AUTOMATION, INC. 
T Village of Cross Keys 
Baltimore, MD 21210 
(301) 433-4200 
Circle 844 


2 
g 
= 
° 
2 
g. 
B 
3 
S. 
& 
pe 
= 
® 
a 


2 
2 
5 
G 
£ 
5 
rd 
« 
E 
r-) 
= 
° 
b 
2 
PS 


416 


VERMONT RESEARCH CORP. 
D Precision Park 
No. Springfield, VT 05150 
(802) 886-2256 
Circle 845 


VICTOR DATA PRODUCTS 
P 3900 N. Rockwell St. 
Chicago, IL 60618 
(312) 539-8200 
Circle 846 


VIDEO DATA SYSTEMS 
T 40 Oser Ave. 
Hauppauge, NY 11787 
(516) 231-4400 
Circle 847 


VIDEOTON INDUSTRIE-AUSSENHALDELS A.G. 


D 1068 Budapest VI, Szofiz U 9 
Hungary 228-921 
Circle 848 


VISUAL TECHNOLOGY, INC. 
T 540 Main St. 
Tewksbury, MA 01876 
(617) 851-5000 
Circle 849 


VOLKER CRAIG 
(see NABU) 


WANG LABORATORIES, INC. 
P ; Industrial Ave. 
D Lowell, MA 01851 
T (617) 459-5000 
Circle 850 


WARREN LOGIC, LTD. 

T Hockley Rd., Broseley 
Salop TF12, England 
Circle 851 


WENGER DATEN TECHNIK 
T CH-4053 Basel 
Switzerland 
Circle 852 


WESTERN DYNEX CORP. 
D 3536 W. Osborn Rd. 
Phoenix, AZ 85019 
(602) 269-6401 
Circle 853 


WESTERN TELEMATIC, INC. 
D 2435 So. Anne St. 
Santa Ana, CA 92704 
(800) 854-7226 
Circle 854 


WESTREX OEM PRODUCTS 
P Litton Industries Inc. 
1140 Bloomfield Ave. 
West Caldwell, NJ 07006 
(201) 227-7290 
Circle 855 


WESTINGHOUSE CANADA, LTD. 
T 777 Walkers Line 
Burlington, Ontario, Canada 
Circle 856 


WORDPLEX CORP. 

T 141 Triunto Canyon Rd. 
Westlake Village, CA 91361 
(213) 889-4455 
Circle 857 


XCOMP, INC. 

D 7566 Trade St. 
San Diego, CA 92121 
(714) 271-8730 
Circle 858 


XEBEC SYSTEMS, INC. 
D 2985 Kifer Rd. 
Santa Clara, CA 95051 
(408) 988-2550 
Circle 859 


XEROX CORP. 

P 701 So. Aviation Blvd. 
El Segundo, CA 90245 
(213) 536-9127 
Circle 860 


Y-E DATA, INC. 

D sunshine 60, P.O. Box 1171 
Toshima-ku, Tokyo, 170 
Japan 
(03) 989-8001 
Circle 861 


ZENDEX CORP. 

D 6680 Sierra Lane 
Dublin, CA 94566 
(445) 829-1284 
Circle 862 


ZENITH DATA SYSTEMS 
T 1000 Milwaukee Ave. 
Glenview, IL 60025 
(312) 391-8192 

Circle 863 


ZENTEC CORP. 

T 2390 Walsh Ave. 
Santa Clara, CA 95050 
(408) 727-7662 
Circle 864 
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CONRAC SERIES 2400 


information on the screen 
while providing the rapid 
rise and fall times needed 
for crisp pixel definition. 
You get all the performance 
you built into your system, 
while users appreciate the 
sharp, clear image. 


The new benchmark in 
monochrome CRT displays 
comes from Conrac— 

our 2400 high-resolution 
monitor. Advanced elec- 
tronics and tube technol- 
ogy combine to give you 

a fine spot size, wide video 
bandwidth, and high hori- 
zontal scanning frequency. 
The result: a bright and 
crisp 1280 x 960 pixel raster- 
scan display. 


Selectable scan 
frequencies. 

This convenient option can 
cut your inventory while 


Ultimate clarity 
and illumination. 
No matter where you mea- 
sure on the screen, the 
2400 offers a .35 mm spot 
size, and the light intensity 
of each spot has been in- 
creased by nearly 50%. 
Dynamic focusing Cir- 
Cuitry and special beam 
focusing construction 
enable this exceptional spot 
performance. 


Wide video bandwidth. 
Video bandwidth of the 
2400 is a broad 40 MHz 
(—3dB), allowing more 


giving you a new range of 
flexibility. Now, you can 
buy and stock one monitor 
for horizontal scanning 
frequencies from 15 kHz to 
37 kHz, enabling com- 
patibility with a range of 
systems. 

And the system user 
gets a monitor that can be 
upgraded by the simple 
change of a switch, instead 
of replacing the monitor. 


New versatility 

in applications. 

The high-resolution 2400 
is available in cabinet, 


The benchmark in high-resolution monochrome 


rack-slide or 
chassis-only 
configurations 
—either 13" or 
19"CRT. The 
19" offers 1280 
horizontalx 960 
vertical pixel 
resolution at a 
1225-line rate, 
and the 13" offers 
1024 x 768 pixel resolution. 
Every graphics system 
will look better, and offer 
less user fatigue, whether 
the system is for industrial 
CAD/CAM or tight VLSI 
circuit design. And medical 
electronics displays have 
a Clarity and crispness not 
seen before, especially if 
a wide gray scale is desired. 


Find out more: 

For detailed, descriptive 
literature, write or call: 
Conrac Division, Conrac 
Corporation, 600 North 
Rimsdale Avenue, Covina, 
California 91722 
Telephone: (213) 966-3511 
Telex: 67-0437 


CON 


20000 


20000 ‘ts 
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Screen data courtesy of Megatek Corporation 


Conrac Elektron GmbH 
Postfach 60, 
Industriestrasse 18 

D 6992 Weikersheim 
Federal Republic 

of Germany 

Telefon: 0 79 34/70 71 
Telex: 07-4231 elecon 


See us at the National 
Computer Graphics 
Association (NCGA) 
Show in Anaheim, 
California, June 15-18. 
Also see us at Siggraph 
in Boston, July 26-30. 


il 


CONRAC 


VRAC 
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Now you can have a relational data base 
for your microcomputer that's transportable 
to minis and large scale computers right 
up to the IBM 370 and Cray mainframes. 
MicroRIM Data Base Management 
Software makes it unnecessary to re-define the 
data base files when transferring them from one 
computer to another. So, instead of working on 
programming details, users are free to concentrate 
on the data itself. 
With MicroRIM, you can extract and 

analyze selected data from a large data base. 
The Report Writer lets you arrange reports in any 
format you need. MicroR!M runs on the IBM per 
sonal computer and CP/M systems. 

MicroRIM evolved from the mainframe 

version of RIM, first used in the 
NASA Space Shuttle Program. 
Today, it is being used extensively for 
business, industry, and research. To learn 
more, write MicroRIM, PO. Box 585, Bellevue, 

Wa. 98009, or call (206) 453-6017. We'll show 
you how easy it is to get more from your 
microcomputers. 
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NEW PRODUCTS 


Low-cost system includes 
disk drive, smart terminal 


Morrow Designs, Richmond, 
Calif., has introduced a_ business 
and personal computer with a floppy 
disk drive and a CRT terminal that 
sells for $1790—less than the 
claimed value of the software 
included with the system. 

The Micro Decision, an _ 8-bit 
microcomputer based on the 4-MHz 
Z80A CPU, includes 64K bytes of 
RAM, two RS232 ports, a full-sized 
terminal with detachable keyboard 
and a single-sided, 5¥4-in. floppy 
disk drive that stores 200K bytes 
(formatted). A second floppy disk 
drive, priced at $350, is optional. 

The Micro Decision uses CP/M 2.2. 
Other software included is Micro- 
soft BASIC 80, BaZzic (compatible 
with NorthStar BASIC), WordStar 
word-processing software, the Cor- 
rect-It spelling checker and the 
LogiCale electronic spread sheet. 

The Micro Decision is for small- 
business customers that need a 
first-time system that is user 
friendly. The system features a 
menu-driven front-end program 
that provides a road map through 
CP/M, which can be deactivated 
when a user is familiar with the 
commands. 

An enhanced and 


BIOS reads 


Morrow Designs’ Micro Decision, a smal/-business/personal-computer system with floppy 
disk drive, CRT terminal and industry-standard software, sells for less than $1800. 


writes multiple diskette formats 
including IBM, Osborne and Xerox 
820 formats. A virtual drive 
feature—useful in single-drive sys- 
tems—reassigns to drive A any 
reference to a nonexisting drive, 
prompting the user with a screen 
message when a diskette change is 
necessary. After the user specifies 
terminal type at installation, the 
BIOS automatically configures the 
supplied software programs to 
match that terminal’s protocol. 


Automatic diagnostics and part of 
the BIOS are located on system 
EPROM, leaving maximum RAM 
space for application programs. 
Future plans calls for incorpora- 
tion of Winchester drives as well as 
a networking capability that will 
allow the Micro Decision to be 
plugged into the vendor’s larger 
multi-user system, the Decision I. 


Morrow Designs, 5221 Central 
Ave., Richmond, Calif. 94804. 
Circle No 300 


STD-bus-compatible boards operate 
at extended temperatures 


Wintech Systems, Inc., has 
introduced two STD-bus-compatible 
CMOS product lines for extended- 
temperature and low-power opera- 
tion. The MCM series Z80-based 
microcomputer boards operate at 
—40° to +85°C. The MCM-CPU 
contains a Z80 microprocessor, 
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8-byte-wide memory sockets and a 
programmable reset address. It is 
available in 2.5- or 4-MHz clock 
speeds. The MCM-PIO1 and MCM-PI02 
are parallel 1/0 boards that have 64 
lines of V/o in different configura- 
tions of input and output ports. The 
MCM-SPI/O serial-parallel 1/0 board 


has 32 lines of parallel 1/o and one 
asynchronous, RS282C or opto- 
isolated current-loop interface, seri- 
al 1/0 port with selectable baud 
rates of 50 to 19.2K bps. The 
MCM-PIO1, MCM-PI0O2 and MCM-SPI/O 
operate at clock speeds as high as 4 
MHz. 
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We Asked UNIX* Users What They 
Wanted in an Integrated Workstation. 


Here’s What They Said... 


1. “We want a full Bell Labs UNIX 
operating system — not a look 
alike.” 


UNISTAR™ 100 is just that. It runs 
on an eight MHz, 68000, 16/32 bit 
CPU with 256K bytes of local 
memory, expandable to 1M bytes. 
UNISTAR provides the ultimate in 
cost-effective, versatile computing 
power for professionals. 


2. “Give us a wide selection of 
languages.” 

UNISTAR 100 comes with C and 
68000 ASM, with Pascal, COBOL, 
Fortran 77 and BASIC as options. 


3. “We need plenty of disk 
storage.” 

An integral 51/4-inch, 10M byte 
Winchester and 51/4-inch, 0.6M 
byte floppy is standard, with 
additional 21M byte Winchester 
capacity to be available. 

4, “We'd like room for additional 
options.” 

UNISTAR 100 has a built-in, six 
slot Multibus* card cage. It also 
has two, two RS-423 multiprotocol 
serial ports and a parallel 16-bit 
input/output port, too. 
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Another product of Callan Engineering and 
Manufacturing Excellence 


5. “Give us a CPU that will take full 
advantage of fast memory chips.” 


UNISTAR 100 has advanced CPU 
board design with 256K bytes of 
on-board memory, together with a 
unique two-level, segment paged, 
multiprocess memory management 
scheme that eliminates CPU/MMU 
wait cycles, provides a timed- 
integer computational rate of 40% 
to 50% of a 11/780. 


ee 


DATA SYSTEMS 


2645 Townsgate Road Westlake Village, CA 91361 
(805) 497-6837 in CA or 800-235-7055 
TWX 910 336 1685 
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See us at COMDEX Booth 3342. 


6. “We feel it’s important to be 
Ethernet* -compatible.” 


UNISTAR 100 enhancements 
include an Ethernet interface 
controller, with UNIX-based 
UNET"* software. 


7. “If possible, we'd like all of this 
in a single, attractive package.” 


You've got it! UNISTAR 100 has 

packaged all of your needs — and 
more — in a desktop workstation 
with a detachable keyboard. 


DISTRIBUTOR, OEM/SYSTEM 
INTEGRATOR INQUIRIES 
WELCOME. 


Contact Callan™ Data Systems 
today. 
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The LPM series microcomputer 
boards are designed with CMos for 
low-power operation and, like the 
MCM series boards, are designed to 
operate at —40° to +85°C. The 


LPM-CPU board consists of a 1-MHz 


NEW PRODUCTS 


NSC-800 (software compatible with 
the Z80), eight-byte-wide memory 
sockets and features a power-save 
operating mode for low-power 
standby. The other boards in the 
LPM series, LPM-PI0O1, LPM-PI02 and 


Wintech Systems, Inc.’s MCM and LPM series STD-bus compatible CMOS boards are 
designed for extended-termperature and low-power operation. They are built with burned-in 
components and are burned in a second time for 48 hours before shipment. 


Columbia introduces 
16-bit IBM PC-compatible computer 


The 16-bit Multi-Personal Com- 
puter, a hardware- and software- 
compatible replacement for the IBM 
Personal Computer, supports sin- 
gle- and multi-user configurations 
for personal, business, industrial 
and scientific applications. 

The basic MPC model 1600-1, 
priced at $2995, has a 16-bit 8088 
processor, 128K RAM with parity, 
two RS282 ports, a Centronics 
parallel printer port, an_ inter- 
rupt/DMA controller, a counter/ 
timer, dual floppy disk drives with 
640K bytes of storage, Winchester 
disk and keyboard interfaces and 
eight IBM PC-compatible expansion 
ports. 

The models 1600-2 and 1600-3 are 
Winchester disk configurations that 
have one 320K-byte floppy disk 
drive and one 5M- or 10M-byte hard 
disk drive. The units feature a cache 
buffer hard disk controller with an 
independent 64K-byte processor 
system. They are priced at $4995 


MINI-MICRO SYSTEMS. November 1982 


and $5495, respectively. 

The Multi-Personal Computer 
supports RS232 video display termi- 
nals for single-and multi-user appli- 
cations. In single-user applications 


Columbia Data Products’ Multi-Personal 
Computer uses software and hardware 


originally intended for the IBM PC. 


LPM-SPI/0 are similar in function to 
the MCM boards with the same 
designations, but are designed and 
built with CMOS and operate at 1 
MHz. 

All MCM and LPM series boards 
are available with conformal coating 
for harsh environments. 

In 25- to 49-unit quantities, the 
MCM series boards are priced at 
$371 for the MCM-CPU, $296 for the 
MCM-PIO1 and MCM-PIO02 boards and 
$356 for the MCM-SPI/o. In similar 
quantities, the LPM series boards 
are priced at $431 for the LPM-CPU, 
$356 for the LPM-PI0O1 and LPM-PI02 
boards and $394 for the LPM-SPI/0. 


Wintech Systems, Inc., Box 
121361, Arlington, Texas 76012. 
Circle No 301 


only, it supports black-and-white or 
color CRT monitors and IBM PC- 
compatible keyboards. 

Hardware-expansion options in- 
clude RS232 communications 
boards, expansion memory boards, 
a black-and-white and color display 
controller, a Z80 CP/M 80 board, a 
time/calendar board, an 8087 mathe- 
matical processor, an IEEE control- 
ler bus, CRT monitors and a 
keyboard. Optional 8-in. floppy and 
hard disk drives and a_ tape- 
cartridge system increase the MPC’s 
storage capacity. 

Operating-system software in- 
cludes single-user MS/DOS or CP/M 86 
or multi-user, multitasking MP/M 86 
or OASIS 16. CP/M 80 is also 
supported with an optional Z80 CP/M 
board. High-level languages includ- 
ing BASIC, FORTRAN, Pascal, COBOL 
and Macro Assembler are available. 
Columbia Data Products, Inc., 
8900 Route 108, Columbia, Md. 
21045. Circle No 302 
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Single-board micro 
is expandable 

The System-5 single-board micro- 
computer, based on the Z80A 
microprocessor, has 64K bytes of 
high-speed dynamic RAM with 
parity checking, optionally expand- 
able to 320K bytes in 64K-byte 
increments. The system also fea- 
tures phantom ROM and optional 
color video graphics, and is avail- 
able with single- or double-sided, 
single- or dual-density, 5¥4-in. 
floppy disk drives. System-5 in- 
cludes CP/M and application soft- 
ware for word processing, account- 
ing and database management. It 
also includes networking, with 32 
nodes providing system-network 
resource sharing via EXO/NET. 
System-5 is also available with 
CP/M’s multi-user option, MP/M. 
Prices start at $2495.EXO Corp., 
1265 Montecito Ave., Mountain 
View, Calif. 94048. Circle No 303 
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Desk-top multiprocessor 
accommodates eight users 
The Zeus3 desk-top, multi-user 
multiprocessor operates in an envi- 
ronment that is expandable from 
two to eight users, with each user 
having a terminal and dedicated 
printer or with as many as three 
shared master printers. The Zeus3 
uses the vendor’s CP/M-compatible 
MUSE (multi-user system executive) 
operating system and is Ss-100 
compatible. A standard two-user 
configuration, priced at $7995, 
consists of a 5¥4-in. Winchester disk 
that stores 12M bytes (unformat- 
ted), a 5¥a-in. floppy disk drive, a 
master CPU and two user boards. 
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Each user board has a Z80A 
microprocessor that operates at 4 
MHz, 64K bytes of RAM, two serial 
V/o ports and one parallel 1/o port. 
Options include a 20M-byte stream- 
ing tape drive or an 8-in. floppy disk 
subsystem. OSM Computer Corp., 
2364 Walsh Ave., Santa Clara, 
Calif. 95051. Circle No 304 


Aha / 
Micro features 
UCSD p-System 
The Sage II microcomputer now 
includes the UCSD p-System version 
4.1 as standard at no additional cost. 
The operating system features 


Pascal, FORTRAN 77 and BASIC 
compilers, as well as a 68000 macro 
assembler, an extended memory 
feature, a print spooler, a file 
handler, line- and screen-oriented 
editors, a linker and utility pro- 
grams. The Sage II 8-MHz, 68000, 
16-bit microcomputer includes a 
built-in 320K-byte drive, 128K 
bytes of RAM and the p-System. 
Disk capacity can be optionally 
increased to 1.8M bytes, and RAM 
capacity can be increased to 512K 
bytes. The Sage 1 is priced at 
$3600. Sage Computer Technolo- 
gy, 195 N. Edison Way, Suite 14, 
Reno, Nev. 89502. Circle No 305 


Processor provides 
CPU for each user 

The Super-Slave processor pro- 
vides a dedicated CPU for every user 


in a multi-user environment without 
limiting system size. Designed to fit 
in any S-100 motherboard, the 
Super-Slave board includes a Z80A 
CPU, four serial and two parallel 1/o 
ports, 2K bytes of EPROM (expand- 
able to 4K bytes) and 64K bytes of 
bank-switched RAM (expandable to 
128K bytes). Each Super-Slave 
board is linked through the S-100 
bus to a master board such as the 
vendor’s Super-Quad single-board 
computer. The Super-Slave shares 
data with its host only when 
accessing the drives or other 
common peripherals, so additional 
users cause almost no degradation 
in system time. Price is $650. 


Advanced Microdigital Corp., 
12700 B Knott Ave., Garden Grove, 
306 


Calif. 92641. Circle No 


Micro has optional 
5%-in. Winchester disk 

The Series 800 CP/M-based desk- 
top computer system includes a Z80 
processor, 64K bytes of RAM, two 
RS232 1/0 ports, one parallel port 
and a streamlined chassis and CRT 
with detached keyboard. The Series 
800 can accommodate floppy and 
hard disk drives in a variety of 
configurations: single- or double- 
density, 5¥Y4- or 8-in. floppies 
(single- or double-sided) and 5¥4-in., 
6M-, 12M- or 18M-byte Winchester 
disks. The system supports BASIC, 
FORTRAN, COBOL, Pascal, FORTH, 
macroassembler and business and 
word-processing packages. Options 
include a full screen editor and a 
hardware-based system activity 
monitor that displays or alters 
memory and registers. The System 
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Want reliable power for 
office electronics without 
costly special wiring? 


ei eee 


SS 
Just plug Ey SA 
in a Sola. 3 


With minicomputers, terminals, word processors, disk spikes and dips and linenoise 
memories and high-speed printers, you often get instructions to aults Surges common-mode: transverse mode Brownout Blackout 
4 ft 3 Hf A 4 ‘ momentary short-term Unwanted voltages or frequencies Planned Total loss 
putin a “dedicated” power line. But, instead of breaking through sharp volt- high or low due to bad grounding, switching, voltage of line 
walls, cutting trenches in floors, laying special conduit, pulling fling oop le or radio-type interference Page power 
lots of wire and adding more breakers and switchgear to get second Start-up or line-to-ground line-to-line to high 
i a power shut-down interference interference demand 
reliable power, why not simply plug a portable Sola Power outages 
Protector into the outlet that’s already there? Dedicated Line some, some, some, ~+some, —-NO No 
Ht 4 ith ded: I al arn ternal erna 
Dedicated lines can add anywhere from $1200 to $8000 ped oO aa ee ae 
or more per machine, even in new construction. For a fraction Uttratsolation : ; ’ : 
of that cost, a Sola Micro-Minicomputer Regulator not only pee ee a = - oe i 
: 3 : ‘ Sola Micro 
replaces the dedicated line but does what dedicated lines Minicomputer 
‘ : . Regulator Yes Yes Yes Yes Yes No 
can't do. It raises and lowers voltage to compensate for line Sola Mini 
fluctuations and brownouts. It blocks out electrical noise, and UPS Yes Yes Yes Yes Yes Yes 


destructive power dips or surges. Our new Mini-UPS goes one 
step further. Its built-in battery maintains power when your 
electric utility fails. This keeps your electronics running 
smoothly until your generator comes on line. Both units are 
available in 60 Hz or 50 Hz. 

Dedicated lines, at best, minimize power disturbances that 
are caused by other equipment in your building. Sola Power 
Protectors guard you against all kinds of power line 
disturbances regardless of where they originate. Check this 


: The Power Protectors . 
chart to compare effectiveness. SOLA 
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Don't go through another day risking electronic malfunction 
due to unreliable power. Talk to your local Sola Electric 
representative or distributor. Or contact Sola Electric, 1717 
Busse Road, Elk Grove Village, IL 60007. (312) 439-2800. 
We're the people who invented power protection 50 years ago. 


A UNIT OF GENERAL SIGNAL 


Systems 


800 also features Corvus net- 
working, a multi-user capacity, 
intelligent-terminal emulation, mul- 
tiple-disk formats, remote diagnos- 
tics, an optional EPROM burner and 
12 programmable function keys. 
Prices range from $2650 to $6870, 
depending on _ configuration. 
Datamac Computer Systems, 680 
Almanor Ave., Sunnyvale, Calif. 
94086. Circle No 307 


16-bit micro 
Operates at 10 MHz 

The E-1 single- or multi-user 
microcomputer, based on an 8086-1 
microprocessor, operates at 10 MHz 
with no wait states. The MP/M 
86-based, 16-bit microcomputer op- 
erates as many as 10 workstations. 
A minimally configured four-user 
system, priced at $5995, includes a 
512K dynamic RAM with National 


Semiconductor’s 8409-2 chip and 
two 8-in., single-sided, double- 
density floppy disk drives with a 
total formatted capacity of more 
than 1M byte. Options include a 
30M-byte, 14-in. hard disk drive 
that can be mounted within the 
system’s enclosure, a streaming- 
tape cartridge drive, double-sided, 
double-density, 8-in. floppy disk 
drives and a desk enclosure. Euclid 


Computer, 3699 W. 240th St., 
Torrance, Calif. 90505. 
Circle No 308 


Z80 board fits in 
5'%-in. drive enclosure 

The DsB-4/6 single-board micro- 
computer has a 4-MHz Z80A or 6-MHz 
Z80B CPU and measures 10 X 5% X 
¥, in. It has 64K bytes of RAM, a 
2K-byte EPROM for start-up, a BIOS 
for CP/M utilities and a disk 


“It’s not only handy to be on-line to the IBM mainframe 
program by phone, I find that it tends to impress the waiters.”’ 


DATASTREAM 


Why go back to the data center when you can use your 
phone instead? Datastream Terminal Controllers let you 


use ASCII displays, keyboard printers or personal com- 
puters to access IBM SNA or BSC programs from any- 


where. Direct connect your terminals or dial in and 
break the coax cable connection. Call us collect to find 


out more (408) 727-2980. 
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¢ 1982 Datastream 
1115 Space Park Drive 
Santa Clara, CA 95050 
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controller that automatically inter- 
faces with both 5¥%- and 8-in. drives 
simultaneously in single- or double- 
density recording format. The 
system includes a Centronics paral- 
lel printer port and a second parallel 
port for interfacing hard disks. As 
many as three serial 1/0 ports are 
available for standard peripherals, 
with a fourth port configured for a 
modem. For single-unit orders, the 
DSB-4/6 is priced from $695 to $995, 
depending on CPU and the number 
of 1/0 ports. Quantity discounts are 


_ available. Davidge Corp., 1951 


Colony St., Suite x, Mountain View, 


Calif. 94943. Circle No 309 
_ Desk-top computer has 
| 40M-byte capacity 

| The Masterkey 2301 desk-top 


| business computer incorporates an 
f|| 8-in., 
| drive and a 400K-byte, 8-in. floppy 


40M-byte Winchester disk 


disk drive. Its dual-processor archi- 
tecture uses the 2-MHz 6502 and the 
4-MHz Z80 processors. The system 
includes 56K bytes of RAM and, 
through the installation of one 
memory board per user, can be 


| expanded to as many as four 


time-sharing users. Two parallel 


| (Centronics- and Diablo-compatible) 


and four serial 1/0 ports and one 
Keyring network port accommodate 


| a variety of printers and CRT 


terminals. The system operates 


| with the vendor’s OS65U operating 
| system that features 


integrated 
business BASIC. The unit is priced at 
$11,975. M/A-Com Office Systems, 
Inc., 7 Oak Park, Bedford, Mass. 
01730. Circle No 310 
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Choose between 
inchester 
systems or 
controllers 


Complete systems to minimize system costs... 
SMS FWT series disk peripherals provide up to 40M 
bytes of 8” Winchester disk storage and 1M bytes of 
floppy disk storage for DEC’s* PDP-11, LSI-17, and 
VT-103, INTEL Multibus** and other microcomputers! 
In only 5%" of table top or rack space you also get the 
following benefits: 


_ @ Choose 8.9Mb, 17.8Mb, 

or 35.6Mb of formatted 
Winchester disk storage. 

e@ Up to 427K bytes/sec 
data transfer for Winchester 
and 63K bytes/sec for floppy. 

e Supports IBM single 
and double density diskette 
formats plus DEC’s RX01/ 
RX02 formats or INTEL 202 
format depending on host computer. 

© Single board interfaces are compatible with PDP-11 
Unibus, LSI-11 Q-Bus, INTEL Multibus or use your 
own adapter card for special microcomputer busses. 

® Convenient Winchester backup requires only 40 
seconds per 1.2M byte floppy diskette. 

e Off-line and on-line system and drive tests verify 
correct disk and controller operation. 

e¢ Automatic error retry, ECC (Error Correction Code) 
and Winchester disk flaw management insure 
exceptional data integrity. 


Or just controllers to optimize system packaging. 
All controllers used in SMS disk peripheral systems are 
available separately. Each controller supports (2) 
Shugart/Quantum Winchester and (2) Shugart floppy 
disk drives, utilizes patented PLL circuitry to provide 
maximum margins for worst case bit shifted data 
recovery, incorporates ECC (Error Correction Code) 
and includes on-board self test! Additional features are: 


DEC PDP-11/LSI-11 

® Single LSI-11 dual height or PDP-11 quad height 
interface plus formatter board. 

® On board bootstrap and 22 bit Q-bus support. 

e Standard RT-11, RSX-11M, UNIX,*** and SMS utility 
software support selective file backup and load 
operation. 


© High performance data transfer of up to 427 bytes/sec. 


Emulates DEC RX02 floppy disk controller. 

e¢ Automatic recognition of RX01, RX02 and IBM 
diskette formats. 

INTEL MULTIBUS 

© Single Multibus compatible PC board requires only 

5A (max.) @ 5 volts. 


*Trademark of Digital Equipment Corporation 


**Trademark of INTEL Corporation 


GENERAL PURPOSE 
POP-11 


INTEL MULTIBUS 
LSI-11 


=) NEW 514” 
Winchester /floppy 
controller available 
for PDP-11, 

LSI-11 and Multibus! 


¢ Direct connection to (2) Shugart/Quantum and (2) 
Shugart floppy disk drives. Eliminates external data 
separator board. 

¢ Interface and command compatible with INTEL iSBC 
215A and iSBX 218 controller boards. 

e Supports IBM and INTEL iSBC 202 diskette formats. 


GENERAL PURPOSE 

@ Single board controller requires only 5A (max). 
@5 volts. 

e Interface, dimension and connector compatible with 
Shugart 1403D. 

e Direct multi-sector disk transfer of up to 427K 
bytes/sec. 


e Easy to use byte parallel general purpose interface. 


al & @ Gat 
Scientific Micro Systems, Inc. 


777 E. Middlefield Road Mountain View, California 94043 
(415) 964-5700 


AUTHORIZED SMS DISTRIBUTOR 
FOR DEC Q-BUS PRODUCTS: 
FIRST COMPUTER CORPORATION—(312) 920-1050 


SALES OFFICES: Phoenix, Arizona — 

(602) 978-6621 Boston, MA — (617) 246-2540 

Atlanta, Georgia — (404) 296-2029 Morton Grove, Illinois — 
(312) 966-2711 Yorba Linda, California — (714) 993-3768 


***Trademark of Bell Telephone Laboratories 
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What if youre having 


to clean floppy 
drive heads 
too often ? 


Ask for SYNCOM diskettes, 


with burnished Ectype* coating and 
dust-absorbing jacket liners. 


As your floppy drive writes or 
reads, a Syncom diskette is 
working four ways to keep loose 
particles and dust from causing 
soft errors, dropouts. 


Cleaning agents on the burnished 
surface of the Ectype®coating 
actually remove build-up from 
the head, while lubricating it at 
the same time. 


A carbon additive drains away 
static electricity before it can 
attract dust or lint. 

Strong binders hold the signal- 
carrying oxides tightly within the 
coating. 

And the non-woven jacket liner, 


more than just wiping the sur- 
face, provides thousands of tiny 


Liner collects and 
“pockets” loose 
particles 


Tightly bonded 
milled ferrous 
oxides 


Head-cleaning and 
anti-static agents 


To see which Syncom diskette 
will replace the ones you're 
using now, send for our free 
“Flexi-Finder’’ selection guide 
and the name of the supplier 
nearest you. 


Syncom, Box 130, 
Mitchell, SD 57301. 
800-843-9862; 605-996-8200. 


SYNCOM 


Manufacturer of a full line of flexible media 


VISIT WITH US AT COMDEX, BOOTH #2818 
terprises, inc CIRCLE NO. 296 ON INQUIRY CARD 


pockets to keep what it collects. 


f 


Systems 


Controller accommodates 
multiple array processors 
The DpPs-2460 dimensional pro- 


| cessing system, a system-building 


“4 interfaces to a PDP or VAX computer 


and provides the control, memory 
and data transfer resources to keep 
multiple attached APs operating at 
full capacity. The DPS-2400 consists 


‘# of peripheral device adapters, an 


j internal bus structure and mass 


memory. Intelligent, microproces- 
sor-based data interchange adapt- 
ers interface the DPS to the host 
| computer, the array processor, 
| peripherals and other attached 
devices. The data interchange 
high-performance bus with full- 
duplex data lines and separate 
address lines has a 24M-bit-per-sec. 
bandwidth and supports simultane- 
ous 1/0 of as many as eight APs, each 
transferring at their maximum 
3M-bps rate. A 32-bit mass memory 
is accessible by each DIA. The 
DPS-2400 can be configured with as 
| much as 24M bytes of memory 
| accessible by the host, the DIAs, the 
APs and other devices in the DPS 
system. The DPS-2400 is supported 
by the STAPLE software package, 
which includes a high-level compil- 
| er/interpreter and a DPS Executive. 
A basic DPS-2400 configured with 
| 2M bytes of mass memory and DIAs 
| for the host, two array processors 
and two peripheral devices sells for 
approximately $65,000. DIAS are 
|priced at $6500 each. Aptec 
Computer Systems, Inc., 10180 
| S.w. Nimbus Ave., Portland, Ore. 
| 97223. Circle No 311 
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Mini-Micro Systems has been recogni as the number one 
monthly advertising medium for computer Professionals. Dur- 
ing the first half of 1982, no other iti 


cognized Mini-Micro § 
try publication. 


Participants to Sophisti- 
Cated, high volume end 
users. And Mini-Micro 
Systems gives you more 
any other computer 
industry Publication. 
emergence as 
the leader is a result of 
our long-standing com- 
mitment to the computer 


industry, It’s a commit- 
ment based 
€xcellence; 


In-depth knowledge of 


S Commitment has 

€arned us our number 

One position in the Mar- 
et, a position We are 

_ Committed to maintain. 


: 18 * Denver (303) 388-4511 
ge County (714) 851-9429. San F -8838 
east Mid-Atlantic (215) 293. : 


word processing LQ, 


‘lest your 


+. 


6 
gy 
ey 


And discover how the advanced features of LEX-11"can 
increase your w-p Capabilities. 


THE CHALLENGE: 


Almost any word processing 
software package will have such 
features as menus, editing, spelling 
error detection, list processing, cut 
and paste, automatic word wrap 
and automatic pagination. . . 


. ..But can you tell the difference 
between run-of-the-mill software 
and a system that is really special? 


EEC SYSTEMS offers you this 
challenge! Test your word 
processing 1.Q. 


THE QUESTIONS: 


B coirin T 


Which kind of ; 
editing operation is 

is quickest to exe- 

cute and easiest on the eyes of the 
word processing user? 


a) Full screen editing allowing for 
easy cursor movement 
around the screen? 


b) Moving the cursor around by 
doing a line count? 


c) Editing on the bottom line of 
text only? 


2 DOCUMENT 

LAYOUT 
Whatever docu- 
ment format you 
choose. . .you 


want to see what the finished article 
will look like. Should you. . . 


a) View it on the screen as it 
would come out of the printer? 


b) Run it through a pre-processor 
to see what it looks like and 
then if you like it, print it? 


E}evstroxes eae 


Using a well 

designed w-p qx: 
system, how i mt 
many keystrokes should it take to 
execute the most often used w-p 
functions? 


428 


a) One easy stroke with 
no codes? 


b) Two or more with complex w-p 
codes? 


c) Three or more? 


4) FLEXIBILITY 


As the business 

manager of your 

company, you 

would like to find w-p software that 
you can tailor to your company’s 
specific needs. Should you. . . 


a) Look for w-p software that 
allows you to change and 
add menus, and change 
function keys? 


b) Write your own custom 
software? 


5 RETRIEVAL 


If you want to 

retrieve infor- 

mation quickly 

from a large database, which w-p 
software should you choose? 


a) One that can access a partic- 
ular record by going to it 
directly? 

b) One that searches through all 
the records on the database 
sequentially until it finds the 
right one? 

COMPAT- 

ABILITY ams 
As a manager of 
MIS, you want a 
w-p system that 
can be integrated with any other DEC 
compatible application software. 
Should you choose w-p software 
with. . . 

a) ASCII formatted files? 

b) Software which requires 
non-printing characters in it’s 
file system? 
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7} MATH 


Your company 

has a number of 

financial applica- 

tions and is looking for a w-p package 
with math capabilities. Should you 
choose. . . 


a) On screen calculating allowing 
for editing, storing and recall of 
equations, calculations integrat- 
ed with your word processing 
applications? 

b) Software where the math capa- 
bilities are tied to the list proces- 
sing module? 


c) A separate math package? 


THE ANSWERS: 


If you answered ‘‘a”’ to all of 
the questions above, go to the 
top of the class. Chances are 
that you already use LEX-11 or 
are about to buy it. You know that 
LEX-11 is the ONLY word proces- 
sing software that combines these 
advanced features. . .and more. . . 
in one software package. 


PUT OUR SOFTWARE TO THE TEST 
Call for a demonstration by 

modem in your office today. 
(617) 443-5106 (617) 443-6376 


ett. 


EEC SYSTEMS INC. 


Dept. MIM, Millbrook Park, 327/E Boston Post Rd 
Sudbury, MA 01776 

LEX-11 is available under the 
following operating systems: 
RT-11*, TSX-Plus*, RSX-11M*, 
RSTS/E*, IAS*, UNIXT (both 
PDP-11* and VAX*), IDRIS**, 
VMS*... and it works in exactly 
the same way, with the same 
features for all operating 
systems, with your existing 
peripheral equipment. 
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Peripherals 


3D digitizer uses 


robot-like arm 


The Space Tablet from Micro 
Control Systems, Vernon, Conn., is 
a 3D spatial digitizer compatible 
with the Apple Computer, Inc., 
Apple 1 and the IBM Corp. Personal 
Computer. It enables a user to 
record x, y and z coordinates of any 
object interactively by moving a 
pointer attached to a robot-like arm 
and pushing a button. With the 
software provided, a user can rotate 
and rescale drawings or compose 
one drawing from several compo- 
nents 

The tablet consists of a precision 
machined aluminum and derlin arm 
mounted on a 13¥2- x 6-in. clear 
lucite tablet. Monitoring each axis 
of the arm is a precision potentiome- 
ter with a linearity of 0.5 percent. 
The resolution of each axis is 
approximately 1300 distinct states 
over an angle of 320 degrees. The 
arms operate in polar coordinates, 
and the sampling time is approxi- 
mately 0.5 sec. per point. 

When the data acquire button is 
pressed, the potentiometers in each 
joint record the three critical angles 
of the arm joints. This information 
is transformed into computer- 
readable space coordinates by an 
analog-to-digital converter provided 
by the host computer’s game-paddle 
1/0 port. The host computer 
determines the corresponding angle 
of each joint from the digital signal 
by using a look-up table. To increase 
the accuracy of the Space Tablet and 
to make it usable with a wider 
variety of computer systems, the 
vendor is developing a system that 
will have its own A/D converter and 
will plug directly into an RS232 
interface. 

Two models of the Space Tablet 
are available. The standard model, 
priced at $475, has three axes of 
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NEW PRODUCTS 


BYES” «—Otneer 
WE, oes 


Get <--> 


Micro Control System's Space Tablet 3D spatial digitizer a/lows a user to record x, y and z 
coordinates of an object by moving a pointer attached to a robot-like arm. 


rotation and is available only for the 
Apple u. The professional model, 
priced at $595, has a fourth axis of 
rotation that provides flexibility for 
reaching points in space. Either can 
be used as a 2D digitizer. 

Software for the Space Tablet 
includes Space Graphics, a menu- 
driven system written in IBM 
Advanced BASIC. It features inter- 
active 3D data acquisition; scaling, 
rotation and movement of drawings 
in three dimensions; interactive 
point editing; and hard copies 


produced on an optional Mx-80 
printer. The Complete Graphics 
System II user-oriented set of 
graphics programs for the Apple 1 
offers features for the creation of 
multicolor graphic and text dis- 
plays. 

Applications include art, architec- 
ture, mechanical engineering, 
chemistry, education, computer 
peripheral and medical research. 
Micro Control Systems, Inc., 143 
Tunnel Rd., Vernon, Conn. 06066. 

Circle No 312 
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Peripherals 


Technical innovations highlight 


NEW PRODUCTS 


51/4-in. Winchester drives 


The Q500 series of 5Y¥Y4a-in. 
Winchester disk drives for small- 
business systems, word-processing 
systems and desk-top and personal 
computers incorporates the techni- 
cal features of the vendor’s larger 
Q2000 series 8-in. disk drives. A 
symmetrical torque rotary actuator 
design and a semi-closed-loop, 
temperature-compensation servo 
system contribute to the Q500’s high 
reliability, high-volume manufactur- 
ability and low cost. 

The symmetrical torque rotary 
actuator eliminates the need for 
expensive bearings and tightly 
toleranced parts normally required 
in a typical rotary voice-coil 
actuator and provides for maximum 
vibration immunity. 

The semi-closed-loop, tempera- 
ture-compensation servo system 
compensates for thermal changes by 
using an optical transducer and 
graduated scale for coarse position- 
ing. Fine positioning is achieved 
once per revolution from a prere- 
corded servo signal on the disk. The 
drive itself writes this signal during 
manufacturing. 

The Q500 series is available in 
capacities of 10M, 20M, 30M and 40M 
bytes. Other features include 40- to 
50-msec. average access times and a 


Quantum’s Q500 series of Winchester disk 
drives uses a symmetrical torque rotary 
actuator design. 
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5M-bit-per-sec. transfer rate. Vol- 
ume production will begin in the 
first quarter of 1983, and prices will 
be announced. Quantum Corp., 
1804 McCarthy Blvd., Milpitas, 
Calif. 95035. 313 
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Winchester features 
front-panel window 

The model WD505 5¥4-in. removy- 
able Winchester disk drive features 
a front-panel design that includes a 
viewing window for easy cartridge 
identification by a user. This saves 
time by allowing users to confirm 
which disk is in the drive without 
shutting off the drive. The disk 
drive uses ANSI X8B7/1981-54 stan- 
dard cartridges. It is dimensionally 
identical to the standard minifloppy 
configuration and uses the standard 
ST506 interface. The drive stores 5M 
bytes (formatted) and has a 
35-msec. average access time and a 
5M-bit-per-sec. data transfer rate. 
The WD505 is priced at $495 in 
single-unit quantities. Western 
Dynex Corp., 3536 W. Osborn Rd., 
Phoenix, Ariz. 85019. 

Circle No 314 

Cartridge-tape drive 
operates at 60 ips 

The HCD-75/60 cartridge-tape 
drive reads and writes at 60 ips, 
searches at 90 ips and transfers data 
at 35K bytes per sec. to provide 
backup for fixed-disk systems in the 
30M- to 250M-byte range. Two 
preformatted, 16-track, 10,000-bpi, 


MFM cartridges for start/stop or 
modified streaming modes are 
available. The 600-ft. DC600HC 
cartridge stores 67M bytes, and the 
150-ft. DC615HC cartridge stores 
16.8M bytes. The system, with 
controller module, occupies 4.6 < 7 
in. of panel space and is 19 in. deep. 
OEM prices in quantities of 100 are 
$874 each for drive modules, and 
$1406 for controller modules. 3M, 
Department DR82-14, Box 33600, 
St. Paul, Minn. 55133. 


Circle No 315 


Subsystem for HP systems 

has Winchester floppy 
The model 4895 disk subsystem 
for HP computers consists of a 
5Y4-in., fixed Winchester disk witha 
storage capacity of 4.72M bytes and 
an 8-in., double-sided, double- 
density floppy disk drive that stores 
1.18M bytes. The hard disk has a 
transfer rate of 171K bytes per sec., 
and the floppy disk has a transfer 
rate of 46K bytes per sec. Average 
access times are 48.3 msec. and 174 
msec., respectively. The subsystem 
emulates the HP 98954 protocol and 
is plug-compatible with all HP 
computers. Connection to the host 
computers is via a standard HP-IB 
interface without software or hard- 
ware changes. The system is priced 
at $6700. A 9.4M-byte Winchester 
configuration sells for $7700. OEM 
and volume discounts are available. 
Bering Industries, Inc., 747 E. 
Brokaw Rd., San Jose, Calif. 95112. 
Circle No 316 
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SOMETIMES, THE 
BEST PLACE TO GET 
A DEC PDP-II SYSTEM 
ISN’T DEC 


~ ea 


When you buy DEC PDP-11 based System 58 from 
Cambridge Digital, it's ready to get to work as soon as 
you hook it up. Because at Cambridge Digital, we sell 
enhanced-performance DEC systems that are fully 
integrated with DEC-compatible products. Products 
you can’t buy from DEC. So you spend your time work- 
ing on your system, instead of just trying to make it 
work. It’s part of the edge you get when you buy from 
Cambridge Digital. 

Take our ready-to-run System 58. It features a DEC 
LSI-11/02, 21, or 23 with internal RAM memory of 
32Kb, expandable to 1Mb. The 11/23 based system 
directly addresses up to 4Mb of memory. Plus you get 
an RLV12 compatible Winchester disk with your choice 
of 5, 10, 15 or 20Mb, and a floppy with usable capacity 
of 1.02Mb. 

And, you get a full range of development tools from 
CDS, too. Like a fully-supported and enhanced 
operating system based upon UNIX* System III. Also 
TSX-Plus, RT-11, w-power PASCAL, and RSX-11M. 

It's all ready to run. Available for as little as $7,350. 
Available in as little as 10 days. But it’s not available 
from DEC, so call Cambridge Digital, instead, and get 
The Edge. 

For more information on our System 58 and a copy 
of our DEC PDP-11 based system catalog, including a 
description of the seven guarantees you get when you 
get The Edge, call 1-800-343-5504 (in Massachusetts 
1-617-491-2700), or send the coupon to Cambridge 
Digital Systems, Dept. 7401, P.O. Box 568, 65 Bent 
Street, Cambridge, Massachusetts 02139. 

Telex 92-1401/COMPUMART CAM 

Cambridge Digital Systems is a division of 


Raa obi Corp. «UNIX is atrademark of Bell Laboratories 


Ss 


‘Cambridge 
MEER Digital 


DIVISION OF COMPUMAR 


The Edge in System Integration 
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Winchester drive uses 
composite-head technology 

The model 53160 14-in. fixed 
Winchester disk drive uses compos- 
ite-head technology to provide 165M 
bytes of unformatted capacity. The 
heads incorporate calcium-titanate 
slider material encompassing a thin 
ferrite core to reduce magnetic 
fringing and permit track densities 
of 680 tracks per in. Data density is 
6330 bits per in. Software- and 
hardware-compatible with SMD- 
type controllers, the model 53160 
has a data transfer rate of 1000 
bytes per sec. Average access times 
are 30 msec., and MTBF is 10,000 
hours. In 500-unit quantities, the 
model 53160 is priced at $4075, 
including power supply and SMD 
interface. Kennedy Co., 1600 


Shamrock Ave., Monrovia, Calif. 
Circle No 


91016. 317 


’ Datum inc. 


Streamer for IBM Series/1 
has 90-ips speed 

The model DSC 50 Y-in., car- 
tridge-tape streaming subsystem 
for the IBM Series/1 computer 
provides data storage backup for 
Winchester and removable disk 
drives. It has a tape speed of 90 ips 


432 
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and a transfer rate of 87.2K bytes 
per sec. Formatted data capacity is 
20M bytes on four tracks. Recording 
density is 8000 bpi. Components of 
the DSC 50 include a single-board 
Datum tape controller, a Y4-in. 
magnetic-tape transport and an 
integral power supply. The control- 
ler board mounts directly into the 
IBM Series/1 processor chassis, 
while a separate enclosure houses 
the remaining components in a 
vertical, 5¥4-in. space. The DSC 50, 
including cables, is priced at $3500, 
with OEM discounts available. 
Datum, Inc., 1363 S. State College 
Blvd., Anaheim, Calif. 92086. 

Circle No 318 


Mass-storage device uses 
DRAM technology 
The Interstellar solid-state disk- 


drive emulator uses second- 
generation, high-density, 64K-byte 
dynamic RAM technology to provide 
a fast mass-storage device. Its 
access time is less than 10 msec., 
and its transfer rate is as high as 2M 
bytes per sec. The basic unit 
consists of 256K bytes of storage, 
user expandable to 1M byte, an 
appropriate interface card and all 
cabling. Battery backup eliminates 
data loss resulting from power 
failures and retains data after the 
computer is turned off. The 
Interstellar drive includes an inde- 
pendently regulated power supply 
to prevent power drain from the 
host microcomputer. It interfaces 
with most popular microcomputers, 
including the Apple I, TRS-80 model 
lI, SS50 and s-100. Introductory 
price is $1095, including drives, 
diagnostics and utilities software. 


PION Inc., 74 Appleton St., 
Arlington, Mass. 02174. 
Circle No 319 


Subsystem combines 
Winchester, tape backup 
The pD4000 series subsystem 
features a fixed, 8-in. Winchester 
disk drive and Ya-in. streaming 
cartridge-tape drive backup in one 
cabinet. The subsystem is available 
in three models: model D4001 stores 
10M bytes, model D4002 stores 20M 
bytes, and model D4004 stores 40M 
bytes. The tape drive portion of all 
models stores 20M bytes. The hard 
disk has a 5M-byte-per-sec. transfer 
rate and a 35-msec. average access 
time. The four-track tape drive 
features a 7600-bpi recording densi- 
ty, a speed of 90 ips and a 
data-transfer rate of 100K bytes per 
sec. These subsystems are priced at 
$8485 to $10,460 per unit, including 
controller. Central Data Corp., 
1602 Newton Dr., Champaign, II. 
61820. Circle No 320 


51%-in. profile tape drive 
features streaming 


The Slider Ya-in. digital car- 
tridge-tape drive has the dimen- 
sions of an industry-standard 5¥4-in. 
Winchester disk drive. The two- 
track drive features streaming 
operation with 10M bytes of 
capacity. Using the standard ANSI 
450-ft. magnetic-tape cartridge, the 
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TYPICAL JINTACCS NETUORK 


New! Expanded image processing software 
plus a family of ready-to-run DEC-based systems. 


Now Grinnell gives you even more choices, in the 
most complete line of hardware and software 
available for image processing and process control 
graphics. 

IPEX Image Processing Software 

Our new Image Processing Extension (IPEX) 
library, coupled with our FORTRAN Subroutine 
Package, makes it easy to perform complex 
pipeline image processing tasks — including both 
point and spatial processing functions — without 
restricting your own programming style. 

Single cycle, logical and arithmetic routines are 
included for multiple image operations. Most opera- 
tions take only 1/30th of a second for complete 
512 x 512 x 8-bit images. 

GRIDS: DEC-based Integrated Systems 

The GRIDS family of image processing systems 
combines Grinnell hardware and software with DEC 
computers in a variety of completely integrated, 


cost-effective packages. Since GRIDS systems are 
delivered with fully configured hardware and soft- 
ware, you can start developing your applications 
immediately. 

GRIDS systems are based on the PDP 11/23, 
PDP 11/44, VAX 11/750 or VAX 11/780 computers. 
Both Western Electric's UNIX™ and DEC-supported 
operating systems can be supplied. 

Grinnell also provides a complete line of other 
packaged and modular systems to match your 
exact requirements. Choose either U.S. or Euro- 
pean versions, with plug compatible interfaces for 
most minis. 

GMR 270 Series: 512 x 512 frame buffers and full 
color pipeline image processing systems. 

GMR 260 Series: 1024 x 1024 frame buffers for grey 
scale, black and white, pseudo-color and full color. 
GMR 27 Series: High speed, modular graphic and 
image display systems. 


To see how Grinnell can help solve your graphics and image processing problems, 
call our technical support engineers today. 


2159 Bering Drive, San Jose, CA 95131 (408) 263-9920 
DEC, PDP and VAX are trademarks of Digital Equipment Corporation. 


UNIX is a registered trademark of Western Electric. 


TWX 910-338-2145 
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drive incorporates Group Code 
Recording and a recording density 
of as much as 10,000 flux reversals 
per in. Transfer rate is 90K bytes 
per sec., depending on controller 
design. The Slider is available in 
three models with speeds of 30, 60 
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and 90 ips. All models have a 90-ips 
rewind speed. In 1000-unit quanti- 
ties, the Slider is priced at 
approximately $550. Data Elec- 
tronics, Inc., 10150 Sorrento Valley 
Rd., San Diego, Calif. 92121. 

Circle No 321 


The CompuDAS® Family from ITHACO 


Process Control& Data 


Acquisition 


ina language that won't be 


When you can't afford the limita- 
tions of ladder diagrams or the 
months it takes to learn compli- 
cated computer software—you 
need DABIL"*ITHACO's unique 
BASIC language derivative, resi- 
dent in every CompuDAS system. 

DABIL is a language developed 
by process engineers like you. In a 
matter of hours, you can learn to 


ITHACO 


... AMEASURABLE DIFFERENCE 


use CompuDAS with confidence, 
even if you've had no previous 
programming experience. 

Whatever your industry or 
application, CompuDAS will get 
you on-line on time. Call or write 
us. We'll send you our DABIL lan- 
guage summary—FREE. It'll show 
you how CompuDAS speaks your 
language. 


ITHACO, INC. 735 West Clinton 
Street, P.O. Box 6437 

Ithaca, New York 14850-6437 
Telephone (607) 272-7640 


810C-MMS-1182 
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MAISEY printer offers 
near-daisy-wheel quality 
Using the MAISEY printer tech- 
nique, the Microprism dot-matrix 
printer offers print quality ap- 
proaching that of a daisy-wheel 
printer. MAISEY describes a dot- 
matrix printer that can print 


| correspondence-quality text in a 
| single pass. The Microprism prints 


at 75 eps in correspondence quality 


| and 110 eps in high-speed data 


mode. It also features an RS232 
interface and Centronics-compatible 
parallel interfaces. Price is $799. 
Integral Data Systems, Inc., 
Milford, N.H. 03055. 


Circle No 322 


_ Band printer is compatible 


with IBM System 34/38 
B-Series printers are plug-com- 

patible with the IBM Series 34/38. 

The printers are available in speeds 


| of 300, 600 or 1000 lpm and are 
| attached to a host through a 5256 


workstation controller port via a 
twin-axial cable and connector. All 
interface components are housed 
within the printer. The B-Series 
features LED diagnostic status 
display, self-test, a cartridge rib- 
bon, 64-character set, a forms- 
length selector switch and one- to 
six-part forms capability. Form 


| sizes range from 8 to 16 in. wide and 
| 8 to 14 in. long. The 300- and 


600-lpm models are pedestal mount- 
ed, and the 1000-lpm model has a 
full cabinet enclosure. Prices range 
from $7500 to $14,000. Digital 
Associates Corp., 1039 E. Main St., 
Stamford, Conn. 06902. 

Circle No 323 
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SIEMENS 


Siemens OEM Ink Jet Printer Model 2712 


The Unbeatable Combination. 


Economical...Silent...Dependable. 


Siemens Model 2712 puts it all 
together: exceptional print 
quality...high reliability... 
economical performance. It’s 
everything you want in an ink-jet 
printer—and more—all in one 
compact super-silent unit. 


The 2712 is the lowest cost plain 
paper non-impact printer available 
today, with reliability figures far 


exceeding those of the best serial 
impact printers. Our printing head 
has a lifetime in excess of 10 billion 


characters. 


Our non-clogging ink-jet system is 
perfect for those discriminating 
individuals who require consistent 


printing quality at the lowest 
available cost of ownership. 


For further information contact 


Siemens Corporation 

OEM Data Products Division 
240 Palais Road 

Anaheim, California 92805 
(714) 991-9700 or call 

Atlanta, GA (404) 441-0882 
Boston, MA (617) 444-6554 
Dallas, TX (817) 461-1673 
Iselin, NJ (201) 494-5311 
Milwaukee, WI (414) 529-5730 
Sunnyvale, CA (408) 735-7770. 


Siemens. Committed to quality. 
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Text and graphics terminal 
is user-programmable 

The BitGraph high-resolution 
text and graphics terminal com- 
bines raster-scan technology with 
the Motorola MC68000 microproces- 
sor. Priced at $4995, the terminal 
features a black-and-white bit- 
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mapped display (1024 x 768 pixels) 
that allows graphics to be combined 
with text, and characters of 
different sizes and styles to be 
interspersed. The BitGraph’s 
MC68000 processor is user-program- 
mable and permits local processing 
via programs down-loaded from the 


cu 


MODELS 
8400/8410 


tion and/or unique form indexing. 


Litton 


STAND-ALONE, 
SLIP/DOCUMENT 


Model 8400 and Model 
8410 are new, packaged, 

stand-alone, alphanumeric, bi- 
directional, flat bed, Slip/Document 
dot matrix printers. They print up to 40 columns at 12 
characters per inch at 3 lines per second. Both models provide 
side or front form insertion; top and bottom-of-form sensors and 
adjustable Slip/Document Stop. The print head employs a 
7-needle vertical array that permits selection of fonts and 
characters (5 x 7, double width, etc). The character set is fully 
alphanumeric under software control. The 100% duty cycle 
print head life is rated at 100 million characters. 


Model 8400 and Model 8410 are complete with control and 
drive electronics. Serial RS-232C or TTY and parallel interfaces 
are available. Both units can provide multiple print lines and 
carbon or pressure sensitive copy. 


Model 8410 additionally features a stepping motor paper drive 
system which permits variable and programmable for- 
ward/reverse line spacing for applications requiring line selec- 


For full details, write or call us 
WESTREX OEM PRODUCTS 


1140 Bloomfield Avenue, West Caldwell, N.J. 07006 (201) 227-7290 TELEX: 651490, WNJW 
IN FRANCE — WESTREX OEM PRODUCTS, 103-105 Rue de Tocqueville, 750 Paris, 
France 01-766-32-70 TELEX: 610148 
IN SWEDEN — WESTREX OEM PRODUCTS, Box 3503, S-17203 Sundbyberg, 
Sweden 46/8 + 981100 TELEX: 12139 
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WESTREX 


DOT MATRIX PRINTERS 


NEW! 
150 CPS 
PRINTERS 


SalydAasS 0008 


host. The terminal is available with 
128K or 512K bytes of RAM, and is 
compatible with DEC VT-52, VT-100 
and Tektronix 4010 terminals. It 
features a detachable VT-100-com- 
patible keyboard. The BitGraph’s 
vertically mounted screen can 
display 8¥2- X 11-in. pages. Options 
include a pointing device (mouse) 
and a Centronics-compatible printer 
interface. BBN Computer Corp., 
33 Moulton St., Cambridge, Mass. 
02238. Circle No 324 


APL terminal offers 
| overstrike, edit features 

The AJ 520/A terminal for APL 
| users recognizes 70 standard and as 
many as 128 user-defined overstrike 
| characters. The ANSI-standard, 
132-/80-column AJ 520/A has a 
detachable keyboard, a 15-in. 
screen, four pages of English setup 
menus and 24 user-programmable 
| function keys. The terminal fea- 
tures memory expansion to 21K 
bytes, bidirectional scrolling, an 
optical filter for glare reduction, 
video output connection for an 
external monitor and a printer-port 
connection. Other standard APL 
features include an APL keyboard, a 
| numeric keypad with APL plus, high 
minus and ravel keys, automatic or 
menu-driven character-set selection, 
status-line indicator or character 
set, automatic line wraparound in 
APL and wrapped-line indicator. 
| Single- quantity price is $2495. 


| Anderson Jacobson, Inc., 521 
| Charcot Ave., San Jose, Calif. 
Circle No 325 


95131. 
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lf you service or maintain a range of 
computer peripherals OASIS 820 is the 
cost-effective and logical solution to 
your control and exercising problems. 


OASIS 820 uses firmware 
application Peripheral ALgorithm 
Modules (PALMs) to configure the 
keyboard to control various computer 
peripherals. To test a printer, plug ina 
printer PALM — for a floppy disc drive, 
a floppy disc drive PALM. The same 
principle applies to terminals, 
accessories such as front feeds, hard 
discs, cartridge tape drives, etc. As 
and when different new peripherals 
have to be supported more PALMs can 
be added to the library. 


NTTR SYSTEMS UNIT 204, 11575 SORRENTO VALLEY ROAD, SAN DIEGO CA92121 
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the revolutionar y multiperipheral 
exerciser in a briefcase 
-tests virtually any Computer peripheral 


Each PALM comes with a set of 
instructions so that various drive 
routines within the PALM can be 
selected from the ‘‘soft’’ keys on the 
keyboard. The operator is prompted 
through the tests by a display panel so 
that progression through each test can 
be constantly monitored. 
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OASIS 820 is not only low-cost in its 
basic form, but is also flexible and 
expandable. Each briefcase will hold 
several PALMs and interface cables so 
that an engineer can carry, in one 
hand, all of the peripheral driving 
equipment which he needs. Because 
OASIS 820 replaces any number of 
test boxes, the cost per function is 
minimal so that a Service Engineering 
Department can plan ultimately to 
have one briefcase for each engineer. 
In the field of peripheral testing this 
gives OASIS 820 the lowest cost per 
function in the industry. 


For more information on_ this 


revolutionary new product contact us 
at the address below. 


TEL (714) 481 8881 
European Sales :Oasis Technology Ltd, Invincible Road, Farnborough, Hants. GUI4 7QU England Tel:0252 5I7I7I 
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Color display station is 
3279 -interchangeable 

The model 2079 color display 
stations are interchangeable with 
the IBM 3279. They display alphanu- 
meric data and business graphics in 
as many as seven colors. Designed 
to operate in IBM SNA/SDLC or 
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bisynchronous environments, a 2079 
allows operators to enter alphanu- 
meric data and special APL and text 
characters and to retrieve that data 
in alphanumeric and graphic form 
from the IBM Systems 360, 370, 
303X, 3081, 43XX, 8100 and Amdahl 
processors. Three models of the 


RETRO-GRAPHICS 
AND 


COPIA (C) 19K2 Higutal Engineering, lac 


Digital Engineering is offering new GEN.II® Retro-Graphics terminal 
enhancements for TeleVideo’s® 910, 912, 920, 925 and 950, Lear 
Siegler’s ADM 3A, 3A+,and 5, and the ADDS Viewpoint. 


GENLII Retro-Graphics, our second generation enhancement, turns 
these popular text terminals into powerful, bit-map graphics terminals. 
With no loss of existing features. Tektronix® 4027 and 4010 simulation 
and protocol familiar to most programmers. “Resident” graphics 
intelligence and English-like commands for speed and ease of 
operation. Compatibility with industry-standard graphics software. 
Extensive documentation and timely customer backup. And at a price 
half that of comparably equipped graphics terminals. 


GEN.II Retro-Graphics for TeleVideo. Lear Siegler and ADDS. 
Available only from Digital Engineering. Call Vicki at (916) 447-7600 
or telex 910-367-2009 for ordering details. 


DIGITAL 
ENGINEERING 


630 Bercut Drive, Sacramento, CA 95814 
(916) 447-7600 Telex: 910-367-2009 


GEN.II and Retro-Graphics are trademarks of Digital Engineering, Inc. TeleVideo is a registered 
trademark of TeleVideo Systems, Inc. Tektronix is a registered trademark of Tektronix, Inc, 


See us at COMDEX/Las Vegas, Booth #2526 
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2079 include a keyboard numeric 
lock, an audible alarm and an 
unprotected field indicator. Model 
S2A is a 1920-character, four-color 
unit, providing red, blue, green and 
white and a choice of three 
keyboards. The S2B seven-color unit 
adds turquoise, pink and yellow, and 
provides extended highlighting, 
APL/Text and a choice of three 


| keyboards. The sac offers graphics, 


|}and a 


seven colors, extended highlighting, 
APL/text a choice of three keyboards 
screen capacity of 2560 
characters. Prices start at $4395. 
Memorex Corp., San Tomas at 
Central Expressway, Santa Clara, 
Calif. 95052. Circle No 326 


Color terminals use 
VLSI technology 


The models 210, 220 and 230 color 


| terminals incorporate a VLSI graph- 


| greater 


ics processor chip and a 16-bit 
microcomputer that supports as 
much as 128K bytes of program 
storage. All three terminals offer a 
palette of 4096 colors, of which 16 
can be displayed simultaneously. An 
interactive color setup mode allows 
a user to select and preview the 
colors from the full palette. The 
terminals support alphanumeric 
scrolling, windowing, double-height 
and double-width characters, blink- 
ing and underlining. The model 210 
also has a standard graphics 
character set. The model 220 adds 
high-speed drawing of vectors as 
well as hardware zooming and 
panning features that allow a user to 
view a portion of the screen in 
detail. The model 230 
features scaling, rotating and area 
fill. Objects can include any combi- 
nation of vectors, ares, rectangles, 
circles, polygons and text. Single- 
quantity prices are $3450 for the 
model 210, $4950 for model 220 and 
$6950 for the model 230. Envision 
Corp., 683 River Oaks Parkway, 
San Jose, Calif. 95134. 

Circle No 
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The WDC11 series... 


The FIRST family of Winchester/Floppy 
controllers for the LSI-11/Q-Bus 


WDC 11-B connected to a CM15619 5%” 
Winchester disk drive and a Shugart 
SA800 floppy disk drive (notice the 
simple personality card). The 
5619 emulates 6 RKO5 units 
for 15mb. The SA800 
emulates an RXO2 

for 512kb. 


DEXPO™ WEST 82 
Anaheim Convention 
Center 
Dec. 7-9 


Unsurpassed Freedom Of Choice 


Choose the disk drive sizes that are right for YOUR application: The WDC 11 controls 8” and 5.25” drives, Winchester and floppy. 


The DEC emulations that YOU need: RKO5, RLO1/02, RPO2 for the Winchester and RX02/03 for the floppy. All Winchester emula- 
tions provide 22-but addressing; RLV21-compatible. 


The disk drive vendors that YOU want to use: The Following manufacturers build drives that are currently supported: Shugart, 
Quantum, Tandon, Qume, Computer Memories, Disctron (RMS), Rodime, Ampex, Micro Peripherals, Seagate. Any drive with a stan- 
dard interface (SA1000, SA800/850, ST506, or TM100-4) can be controlled by the WDC 11. A single PROM chip adapts the 
WDC 11 to a specific drive configuration. 


The controller form-factor YOU want: A single, dual-width card includes the Winchester controller, the floppy controller and an 
intelligent bootstrap. There is no external formatter board that you need to mount and supply power to. The WDC 11 requires only 
2.7A of +5V. Simple personality cards adapt the WDC 11 to multiple drives, various pinouts and signal levels. 


The experience YOU are looking for: Andromeda has been shipping WDC 11's since the Summer of 1981. 

The growth potential that YOU require: As new, higher capacity, higher ANDROMEDN 
performance disk drives become available, the WDC11 can be adapted 

to them by simply changing the configuration PROM. New emulations and eee ez 


data formats can be handled in a similar fashion. INC. 


9000 ETON AVENUE ans 3 
CANOGA PARK, CA 91304 IZ WN l 
DEC, LSI-11, RKO5, RLO1/02, RX02, and RPO2 are trademarks of the Ph: [213] 709-7600 
Digital Equipment Corp. TWX: [910] 494-1248 
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Limited-distance modems operate 
at 56K to 2.5M bps 


Operating at speeds from 56K to 
2.5M bps, a family of limited- 
distance modems from Avanti 
Communications Corp., Newport, 
R.I., provides high-speed point-to- 
point or optional multipoint commu- 
nications capabilities. Designated 
the 2300 local area data distribu- 
tors, the products will serve in 
three major configurations—CPU- 
to-CPU communications, CPU-to- 
high-speed-terminal communica- 
tions and as local gateway devices to 
and from high-speed trunk net- 
works such as satellite networks. 

A key feature of the 2300 series 
modems is a switch-selectable 
equalizer, says Aurelio Lucci, 
Avanti’s president. This feature, 
which frees users from making 
internal-device adjustments to com- 
pensate for signal distortion, is part 
of the company’s attempt to make 
the modems as_ user-friendly as 
possible, he says. The products are 
also available with as many as four 
switch-selectable data rates within 
a specified range. 

Some members of the 2300 series 
act as direct replacements for the 
more expensive Bell 306 modem on 
T1 digital links with a DSx-1- 
compatible interface. Aside from a 
price advantage, the 2300s also 
provide 200K bps over the Bell 306 
terminal rate, says Lucci. While 
both the Bell and the Avanti 
modems provide line rates of 1.544M 
bps, the Bell device’s terminal rate 
is just 1.344M bps. Lucci says the 
2300s use a proprietary method 
similar to a scrambler to maintain a 
terminal rate of 1.544M bps. 

The 2300 product line features 
local analog and remote digital 
loopback diagnostics. Front-panel 
indicators provide information on 
test status and indicate the test- 


440 


initiating station. The loopback 
function can be initiated manually or 
automatically. Bit-error rates for 
the 2300 products are better than 
Loy: 

Richard Berger, vice president of 
marketing, says the 2300 series 
offers an immediate alternative to 
users waiting for local-area_net- 
works to fill their high-speed 
communications needs. He admits 
the totally transparent 2300s don’t 
impose a common networking proto- 
col to permit unlike devices to 
interact—an important aspect of 
many LANs. But, Berger says, the 
high-speed modems are the best 
answer for users wanting to connect 
high-speed devices already operat- 
ing under the same protocols. 

Because few terminal devices 
require the very high transmission 
speeds provided by the 2300 
products, Berger says, the major 
initial markets for the modems will 
be CPU-to-CPU communications and 
linking satellite networks to local 
sites. 


T1 modem uses 
fiber optics 

The model CSY-306T1 modem is 
directly plug-compatible with high- 
speed, Ti-type, 1.5440M-bit-per- 
sec. data devices and provides an 
interference-free and virtually er- 
ror-free data channel over distances 
as great as 2 km. The fiber-optic 
product replaces conventional wire 
cable in T1 data-link applications 
such as satellite down-link circuits, 
CAD/CAM installations and CPU-to- 
CPU communications. It has a 
bit-error rate of one in 10° or better. 
The fiber-optic cable used between 
the ends of the full-duplex link can 
be routed adjacent to existing 


Avanti’s 2300 series of limited-distance 
modems operate at 56K to 2.5M bps over 
shielded twisted-pair and coaxial cable. The 
modems are available in desk-top (above) or 
rack-mountable configurations. 


Avanti offers three products that 
operate in the 56K- to 46.8K-bps 
range. The 2335M with a CCITT V.35 
interface sells for $1825, the 
RS449/442-equipped 2349M sells for 
$1800, and the Bell 301/303-type 
2303M sells for $2025, all in 
single-unit quantities. In the 461K- 
to 2.5M-bps range, the 2335H witha 
V.35 interface and the 2349H with a 
449 interface sell for $1975 and 
$1950, respectively. Quantity dis- 
counts are available for all models. 

—Dwight B. Davis 
Avanti Communications Corp., Aquid- 
neck Industrial Park, Newport, R.1. 
02840. Circle No 328 


§Q cANoga DATA SYSTEMS 


power lines or conduits and is 
immune to EMI/RFI and unautho- 
rized tapping or monitoring of data. 
Available in stand-alone or rack- 
mount packages, the CSY-306T1 is 
priced at $1800 in single-unit 
quantities. Canoga Data Systems, 
212 Vanowen St., Canoga Park, 
Calif. 91303. Circle No 329 
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IN THE RACE 
TO SAVE YOU MONEY... 
RIXON WINS . 


Two more low cost solutions for cutting your data 
communications expenses. SAVE ON: Initial Equip- | 
ment Costs. Number of Telephone Lines. Cable | 

| 


ILC-2... An Intelligent Line Contender that allows 2 terminals Costs. installation Costs. Maintenance Costs. 
to simultaneously receive and alternately transmit data over one Terminal Costs. and Space. 
4-wire private line via an integral 4800/9600 BPS modem. 


ILC-2 AT 9600 BPS 


ONLY $2950 * 
COMMUX...t- lowest priced full featured 4 or 8 


channel Statistical Multiplexer in the industry with an integral 


4800/9600 BPS modem. RIXON we 


COMMUX 4 CHANNELS | COMMUX 8 ees 2120 Industrial Pky Silver Spring. Md. 20904 | 
AT 9600 BPS ont$3990' | 301-622-2121 TWX 710-825-0071 TLX 89-8347 
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Components 


Low-cost boards provide 
Z80, 8085 emulation 

The SBE-80 and SBE-85 in-circuit 
emulators for testing and debugging 
hardware and software of Z80- and 
8085-based systems provide real- 
time emulation as fast as 6 MHz with 
a hardware breakpoint, 16K bytes of 


NEW PRODUCTS 


static RAM and an RS282 interface 
for operation with a terminal or host 
computer. Linking software to 
allow operation with CP/M via RS232 
is optional. The command sets give 
an operator control over single- 
stepping, examining and modifying 
registers or memory, an in-line 


by the FCC! 


Call Dayton T. Brown, Inc. 


The FCC rules and regulations are 
specific about the correct method of 
conducting a test program. The in- 


correct approach to your FCC testing 
can lead to poor results and added cost. 
You do not have to take any chances. 


At Dayton T. Brown, Inc. we per- 
form FCC testing in accordance 
with the rules and regulations. 


We use calibrated receivers and 
tunable antennas for radiated 


emissions testing. Conducted 
emissions are measured with 
specially designed line imped- 
ance stabilization networks and 
EMC receivers. 


All FCC testing at Dayton T. 
Brown, Inc. is performed on FCC 
approved, indoor all weather 
field sites. 


Dayton T. Brown, Inc., delivers 
test results you can rely on. We 
have the distinction of providing 
the test data for some of the first 
units ever certified by the FCC 
to meet part 15, subpart J, for 
digital electronic products, the 
new requirement! 


To be sure call Dayton T. Brown, 
Inc., to perform your FCC engi- 
neering and testing. We have 
been assisting manufacturers 

to meet government regulations 
for more than 30 years. We can 
help you too! 


Engineering & Test Division 
Church Street 
Bohemia, L.I., New York 11716 
Tel: 516-589-6300 


For a free poster of this ad, send us your business card, attention, FCC 
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assembler, a disassembler and up- 
and down-loading hex files in Intel 
format. Other commands include fill 
memory block, move block, compare 
blocks and test block, as well as 
direct 1/0 operations. Each in-circuit 
emulator is built on one board and 
packaged in a 9¥%4- X 8¥4- X 1%e-in. 
case. Memory is implemented using 
2K X 8 static RAMs. Prices are $1895 
for the SBE-80 and $1695 for the 
SBE-85. Huntsville Microsystems, 
P.O. Box 12415, Huntsville, Ala. 
35802. Circle No 330 


Analog output board 
operates at 800 KHz 

The DT3366 LSI-11-bus-compati- 
ble D/A converter drives as many as 
eight 12-bit D/A channels directly 
from memory at transfer rates as 
high as 400 KHz without processor 
intervention. When used with the 
vendor’s DT3369 dual-port RAM 
board, the DT3366 can transfer data 
from memory at 800 KHz via an 
external bus. Its multiplexer chan- 
nel-list, an on-board 1024-byte RAM, 
is divided into four 256-byte pages. 
The processor has read/write access 
to this RAM so that it can store the 
channel numbers for output. The 
DT3366 has four data-transfer 
modes: interrupt-driven, pro- 
grammed 1/O, LSI-11-bus DMA and 
external-port DMA. Each can be 
combined with software-controlled 
or external triggering schemes. In 
single-unit quantities, the DT3366 is 
priced at $2195 for the four-channel 
version and $2595 for the eight- 
channel version. Data Translation, 
100 Locke Dr., Marlboro, Mass. 
01752. Circle No 331 
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World’s largest 
local distributor 
with 47 locations 
stocking the finest 
lines of electronic 
components and 
computer products 


ALABAMA 
Huntsville (205) 837-7210 
ARIZONA 
Phoenix (602) 231-5100 
CALIFORNIA 
Avnet, L.A (213) 558-2345 
Avnet, S.F.V (213) 883-0000 
Avnet, O.C (714) 754-6111 
Hamilton, L.A (213) 558-2121 
Hamilton, S.F.V. (213) 558-2323 
Hamilton, O.C (714) 641-4100 
Sacramento (916) 925-2216 
San Diego (714) 571-7510 
San Francisco (408) 743-3355 
COLORADO 
Denver (303) 779-9998 
CONNECTICUT 
Danbury (203) 797-2800 
FLORIDA 
St. Petersburg (813) 576-3930 
Miami (305) 971-2900 
GEORGIA 
Atlanta (404) 447-7507 
ILLINOIS 
Chicago (312) 860-7700 
INDIANA 
Indianapolis (317) 844-9333 
KANSAS 
Kansas City (913) 888-8900 
KENTUCKY 
Louisville (800) 428-6012 
MARYLAND 
Baltimore (301) 995-3500 
MASSACHUSETTS 
Boston (617) 273-7500 
MICHIGAN 
Detroit (313) 522-4700 
Grand Rapids (616) 243-8805 
MINNESOTA 
Minneapolis (612) 932-0600 
MISSOURI 
St. Louis (314) 344-1200 
NEW JERSEY 
Fairfield (201) 575-3390 
Cherry Hill (609) 424-0100 
NEW MEXICO 
Albuquerque (505) 765-1500 
NEW YORK 
Long Island (516) 454-6060 
Syracuse (315) 437-2641 
Rochester (716) 475-9130 
NORTH CAROLINA 
Raleigh (919) 829-8030 
OHIO 
Cleveland (216) 831-3500 
Dayton (513) 433-0610 
OREGON 
Portland (503) 635-8831 
PENNSYLVANIA 
Philadelphia (215) 831-1300 
Pittsburgh (800) 321-6890 
SOUTH CAROLINA 
Columbia (800) 334-1597 
TEXAS 
Dallas (214) 659-4111 
Houston (713) 780-1771 
Austin (512) 837-8911 


UTAH 
Salt Lake City (801) 972-2800 


WASHINGTON 
Seattle (206) 453-5844 


WISCONSIN 
Milwaukee (414) 784-4510 


INTERNATIONAL EXPORT 
Los Angeles (213) 558-2441 
New York (516) 420-9640 


CANADA 
Toronto 6 
Montreal 
Ottawa 
Calgary 
Vancouver 


THE MICRO/T-11 CHIP: 
Digital’s PDP-11 
Instruction Set 
In The Economy Size. 


BA Aiiitites | 
jeseceeessesssrtsstussttsstttk 


AAAAAAAATATNDAAAAAAL 
DIGITAL from HAMILTON /AVNET 


All the benefits of Digital's proven compatibility with commercially available 
PDP-11 instruction set and software are now peripheral chips, and programmable mode 
available in a single microprocessor chip register to give you both static and dynamic 
with outstanding design-in flexibility. That memory support and other features which 
means with the Micro/T-11, Digital can offer combine to make the Micro/T-11 a powerful 
high volume manufacturers a single-chip little package suitable for a wide variety of 
alternative to CPU boards that’s both easier applications. 
to use and more cost-effective. The Micro/T-11 is now available from 

The full range of features of the Micro/T-11 Hamilton/Avnet’s extensive local inventories at 
includes vectored interrupts on four priority an impressive price. Call your convenient 


levels, 15 internally generated Hamilton/Avnet location today 
vectors, DMA, 64K bytes direct LAN. for more information. 

addressing, and full dynamic And remember, for all your small- 
memory support. The single- quantity Digital orders, be sure 
chip microprocessor also comes to ask for Express Lane Super 

with TTL compatible signals; Service—available exclusively from 
single +5V power supply; bus Hamilton/Avnet. 


Sen eee CIRCLE NO. 294 
A commitment to stock and serve your local market! ON INQUIRY CARD 
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A special section for advertisers of 
hardware, software and services. 


READERS: Please circle reader 
service numbers for additional 
information. 


Mini-Micro 
Marketplace 
READERS: Please circle 


reader service numbers 
for additional information. 


Your Software Information Center 


--- C/UNIX BESTSELLERS 

(JC Programming Language, *19.50 postpaid 
LIC Puzzle Book, *14.50 postpaid 
{ 


| Using the UNIX System, °20.50 postpaid 
| CIUNIX Market News, quarterly commercial 
news, interviews & notes, ‘12 a year. 
--- APL BESTSELLERS 
APL: An Interactive approach, *20.50 pp 
(J APL Design Handbook, °26.50 postpaid 
APL Micro Report, ‘26.00 postpaid 
APL Market News, quarterly commercial 
news, interviews & notes, ‘12 a year 
- PASCAL & OTHER BESTSELLERS ---- 
‘ascal User Manual & Report, *11.00 pp 
cal Primer, *18.50 postpaid 
ical Handbook, 21.50 postpaid 
() Pascal Market News, quarterly coverage of 
Pascal, Ada, Modula-2, ‘12 a year 
COADA Programming Language, *17.50 postpaid 


3 Modula-2 Programming, *15.00 postpaid 


Payment must accompany order. If not satisfied, 
money back upon return of resaleable merchandise 
within 15 days. Orders to: 


Southwater Corp. 
30 Mowry St. 
Mt. Carmel CT 06518 


(203)288-0283 


VENI sdyricieal wre 
poe Ne ee 

| V4 lll UNIX™, is ideal for data 
essing, (rales pater craig ines ee 
base management applications. 
VENIX is available for the LSI-1 1/23, 
the PDP-41, the VAX, and the 8086. 
VENIX. Real time performance at 


real world prices; $2400 for the LSi- 
44123 and the PDP-11. 


139 Main Street, Cambridge, MA 02142 
617/661-1230 


“UNIX is @ trademark of Bell Loboratories 
"VENIX Is o trademark of VenturCom, Inc. 
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PASCAL 
COMPILER 


e ANSI Standard 
e Extended Features 
e Optimized Code 


RHINTEK, INC. 

P.O. Box 220 
Columbia, MD 21045 
Call 301-730-2575 
for product brochure. 
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To advertise call: Lorraine Marden, 617/536-7780. 


COMPLETE 
68000 DEVELOPMENT TOOLS 
FOR VAX/VMS* 


MOTOROLA PASCAL —® 68000 
optimizing cross-compiler 


MOTOROLA 68000 relocatable 
cross-assembler.......... : 
MOTOROLA cross-linker 


VMS <= VERSADOSt 
file transfer.... 


$2995 


$ 995 


All products run in VAX native mode. 
Developed in cooperation with Motorola 
for guaranteed EXORMACS/VERSADOSt 
compatability. 

“tm Digital Equipment Corp. ttm Motorola 


octal 


INCORPORATED 


1951 Colony Street, Mountain View, CA 94043 
(415) 962-8080 Telex: 172933 
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WE DARE YOU TO COMPARE ANY 
PROJECT MANAGEMENT SYSTEM TO 


PSM-11/RMS-II 
* IJ Critical Path 
* Draws Activity Diagram 
* Complete Bar Charting 
* Super- and Sub-Networking 
* Resource Conflict Control 
* Budget and Actual Cost Control 
* Funding Schedule and Graph 
* Earned Value Analysis 
* True and Free Float 
* Exceeds Government Requirements 
* Runs on any Micro!! 


pms-ll— *1295.00 tms-ll— *995.00 


REQUIRES CP/M (TM) AND CBASIC-2 (TM) 
DEMO SYSTEM — *100%° 
SEND FOR FREE LITERATURE 


NORTH AMERICA MICA, INC. 
11772 Sorrento Valley Rd., San Diego, CA 92121 
619-481-6998 
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DLM III PRICE 
Mini-Micro SLASHED 
Marketplace FIRST Interactive 


Data Comm Analyzer 


LESS Than 


READERS: Please circle CALL $3,000 


reader service numbers COLLECT MGRAPHICS PROCESSOR 


The VM-8850 Multibus Color Graphics Processor is an 


for additional information. (215) 628-4530 intellegent, high resolution graphic generation system on 


a single board. Key features include: 
512H x 512V pixel display matrix; 
16 simultaneous colors out of 4096 color palette; 
dual graphics buffers for motion imaging; 
8 MHz 8088 CPU with 72K x 8 local memory; 
programmable character font; 
RGB video with selectable sync; 
direct interface to high level applications software 
Quantity 25 Prices start at $2100. 


; One Main Street 
Winooski, VT 05404 
NETWORK CONTROL DIVISION Tel. (802) 655-3800 
Ha rdwa re 1370 Welsh Road, Montgomeryville, PA 18936 Multibus is a registered trademark of INTEL Corporation 
CIRCLE NO. 204 ON INQUIRY CARD CIRCLE NO. 205 ON INQUIRY CARD 


CP/M COMPATIBLE—CP/M EFFICIENT 


DiscMaster 1000 Videodisc Interface 


: ih 4h * Enables computer control of laser videodisc 
IMC-11/23 CMOS MEMORY CARD — so ere 
FOR Q-BUS® * Works with any mainframe, mini, or micro- 
© 4 MHz Z-80A CPU ¢ Two banks of 64K RAM computer 
@ Full LSI-11/23 Compatibilit ¢ Two RS-232 serial ports ¢ Full centronics é ay 
@ 32K Bytes (16K x es Words) printer port e True hard disk interface @ Exter- Standard RS-232C serial interface 
y nal DMA 1/0 «Compatible with 5 inch and No modification required to player or comput- 
@ Up to 8 Cards per System - 128K 8 inch drives, single/double density «Real er 


j ef time clocke 5 volts only at 1.5 amps ¢Com- ‘ ; ee r 
@ Interfaces with DEC Battery Back-Up pact size e Source Listings are included Interactive playback for training, marketing, 


@ Access Time - 300ns Max. exhibition, and data retrieval 


\0\ a * : 
* Q-BUS is a registered trademark of Digital HI All cables and connectors included 
Equipment Corporation $395. 


: on 373N Western Ave. Suite 12 New Media Graphics Corporation 
Intersil INTERSIL SYSTEMS, Inc. Los Angeles, CA 90004, (213) 461-3262 139 Main Street 


1275 Hammerwood Avenue 
Sunnyvale, CA 94086 See us at COMDEX '82 Booth 2587 Cambridge, MA 02142 
SYSteEMS suroyate, cA 617-547-4344 


CIRCLE NO. 206 ON INQUIRY CARD CIRCLE NO. 207 ON INQUIRY CARD CIRCLE NO. 208 ON INQUIRY CARD 


FOR ONLY $450.00 MicRODRIVE 


REACH NEW TAPE DRIVE 
BUSINESS COMPUTER EXERCI SER 


BY ADVERTISING IN THE 


BUSINESS COMPUTER - a y, Soa CARTRIDGE DRIVE HAS 
MARKET ae / "SMART 1/0 


f j MicroDrive/OEM now features a micro 
One ninth ad pages in a similar lay- eek j processor based 1/O. This unit performs 


out appearing each month in > F all control and formatting for quick sys- 


ENS tems integration. A high level command 
LIGHTWEIGHT : 
AND SIMPLE TO USE set (22 commands) allows full peripheral 


BUSINESS COMPUTER SYSTEMS APPLICATIONS status for the model 1251/O. Serial and 


@7 oF 9 track parallel options are available priced as 


© NRZI oF PE dota low as $400 in OEM qty. 


. i ; BE-45 GOTH STREET 9001 Oso, Unit B 
For information call Lorraine Marden SIOGEE STAGES By aera Chatsworth, Ca. 91311 


617-536-7780 = Tel: (213) 700-1200 
CIRCLE NO. 209 ON INQUIRY CARD CIRCLE NO. 210 ON INQUIRY CARD CIRCLE NO. 211 ON INQUIRY CARD 
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EDGE-86 


AN INDUSTRIAL QUALITY 
8086 OEM SYSTEM 


$73.80" 


Single Board Computer 


MULTIBUS* DYNAMIC RAM BOARDS 
Pin, function and form compatible with MULTIBUS 
Even/Odd Bank Address allows 8 or 16 bit operation 
20 Address Lines-operates in 1M Byte systems 
Handles Early Inhibits 

Delayed Write, Advance Write and Read modes 
Refresh control circuitry on-board 

Operation from +5Volt supplies only 

360ns Maximum Read Access Time 

¢ One year warranty 


* HARDWARE 

—A Multibus* COMPATIBLE 8086 CPU BOARD 

WITH DMA FLOPPY CONTROLLER, INTERRUPT 

CONTROLLER, PROGRAMMABLE TIMERS, 3 

SERIAL PORTS, TWO PARALLEL I/O PORTS, AND 

8K BYTES OF PROM WITH BOOT STRAP 
LOADER FOR CPM/86™. 


6800 MPU, serial I/O, parallel 1/O, RAM, 
EROM, 44-pin 42” x 612” PCB 


— 128K BYTES DYNAMIC RAM BOARD. 128K Byte with Parity $645 qty one 
iE hoot CaGs waditohiry, analog —4-SLOT MULTIBUS CARD CAGE, WITH COM. 512K Byte with Parity $1,025 qty one 


PLETE DOCUMENTATION AND SCHEMATICS; 
ALL_FOR $1250 
¢ SOFTWARE 
— CPM/86 O.S. WITH COMPLETE UTILITIES. .. $250 
—OFF THE SHELF DELIVERY— 


1/O, serial 1/O, parallel |/O, counter/ 
timer, 488. GPIB, EROM programmer, 
power fail detect/power on reset 


Wintek Corp. 
Latayette, IN 47904 
317-742-8428 
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Volume discounts available 


OUESTAR 
QUESTAR COMPUTER SYSTEMS, INC. 
560 Parrott Street San Jose, CA 95112 (408) 995-0933 


*MULTIBUS TM of intel. 
CIRCLE NO. 214 ON INQUIRY CARD 


THE INDOOR 
MULTIPLEXER 


>495 


e Eight channel capacity 

¢ Completely transparent up to 
9600 bps for each channel 

¢ No modem needed: 2000 ft. 
distance between muxes 

e Free 30 day trial 


SOLANA 


ELECTRONICS 
249 SOUTH HIGHWAY 101 
SOLANA BEACH, CA 92075 (714)/481-6384 
a a A 
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SDGE MICRO SYSTEMS 
195 W. EL CAMINO REAL, SUNNYVALE, CA 94086 
TELEPHONE: 408-738-4729 


* Multibus TM of intel, "™CPM/86 TM of Digital Research 
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Information 
Cards 


New DEC-compatible shared memory 
link obsoletes traditional CPU links. 


HIGH INQUIRIES 
LOW COST 


Sell products and services directly 
Introduce new products 
Investigate new applications 
Develop new sales leads 


MINI-MICRO SYSTEMS 
DIRECT RESPONSE POSTCARDS 


NOVEMBER MAILING CLOSES OCTOBER 24 
Call Lorraine Marden 617-536-7780 
CIRCLE NO. 215 ON INQUIRY CARD 


The PPL-1 Peripheral Processor Link is a unique shared 
memory interface between any two Q-bus (LSI-11) and/or 
Unibus (PDP-11)-based DEC CPU's Two quad boards 
and a connecting cable link the peripheral unit with the 
0 32KB of memory can be accessed by the 

| 4KB boundaries anywhere in the 
Address spaces are 18 bits 
he Q-bus. This memory sharing 
¢ ‘© support the link. 16 vectored 
inte 8 from each direction) provide necessary 
hardware for protocol implementation 


RANYAN -: 


St 


CA 92649 
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Order Form 


ADVERTISE 
IN 


THE MINI-MICRO Frequency 1X 3X 6X 12X —- 18X 
MARKETPLACE Cost per ad 485.00 465.00 450.00 435.00 425.00 


Company 
Address 


Please run my advertisement in the following issues: 


City State Zip 


The MARKETPLACE appears in Signature 


every issue of MINI-MICRO 
Systems L] Materials enclosed 


Materials to follow 
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Literature 


Quartz products 
described in brochure 
Quartz products for the semicon- 
ductor industry and laboratory 
applications are described in a 
four-page reference catalog. De- 
scriptions and pictures of tubing, 
rods and plates; diffusion boats; 
paddle systems; and accessories are 
included. Fluorocarbon Co., 17 
Madison Rd., Fairfield, N.J. 07006. 
Circle No 332 


Brochure details 
switching system 

The SL-10 packet-switching sys- 
tem is featured in a _ six-page 
brochure. The publication covers 
switching technique, automatic 
error checking, network-manage- 
ment capability, data communica- 
tions and transmission facility 
usage. Northern Telecom, Busi- 
ness Communications Systems, 
1001 E. Arapaho Rd., Richardson, 
Texas 75081. 

Circle No 333 

Directory lists 
250 software packages 

More than 250 general and 
specific application programs for 
the vendor’s word and data busi- 
ness-processing systems are listed 
in a software directory. Contents 
are grouped into 16 categories, 
including data management; general 
business accounting; word process- 
ing; and applications for manufac- 
turing, professional services and 
trades, such as architecture, con- 
struction and surveying. Each 
package is listed by name and 
function, and all hardware, soft- 
ware, memory, operating system 
and language requirements are 
specified. The directory provides a 
list of where packages can be 
purchased, prices, two user refer- 
ences and the number of installa- 
tions. Vector Graphic, Inc., 500 N. 
Ventu Park Rd., Thousand Oaks, 
Calif. 91320. Circle No 334 
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Brochure describes 
robotic vision system 

The Prothon 1000 robotic vision 
system is described in a brochure. 
The six-page publication presents 
the system’s uses in production, 
engineering design, quality control, 
process control and robotics. It 
explains how the system inspects, 
measures and controls, and dia- 
grams illustrate applications includ- 
ing inspection, measurement, pro- 
cess control, sorting, monitoring, 
identifying and counting. Prothon 
Division of Video Tek Inc., 199 
Pomeroy Rd., Parsippany, N.J. 


07054. Circle No 335 
Publication outlines 
touch applications 

The applications of touch- 


sensitive computer display technol- 
ogy are described in a brochure. 
Applications include consumer, em- 
ployee, executive and general use. 
Interaction Systems, Inc., Mar- 
keting Department, 24 Munroe St., 
Newtonville, Mass. 02160. 
Circle No 336 
Government regulations 
discussed in brochure 
Advances in LSI modem technolo- 
gy, changes in government regula- 
tions affecting data transmission 
and the resulting trend toward 
incorporating modems as_ subsys- 
tems in microcomputer-based 
equipment are discussed in a 


12-page, color brochure. The bro- 
chure also covers the vendor’s 2400- 
and 9600-bps modem subsystems 
and modules. Rockwell Interna- 
tional, Electronic Devices Divi- 
sion, Sales Support Services, 
RC55, P.O. Box 3669, Anaheim, 
Calif. 92803. Circle No 337 


Graphic systems 
featured in brochure 

The VIA 100 series of interactive 
graphics systems is described in a 
brochure. The brochure details 
system hardware, graphics soft- 
ware, distributed communications, 
user support, design aids, hierarchi- 
cal design, pattern generation and 
system productivity. VIA Systems, 
Inc., 11 Concord St., Nashua, N.H. 
03060. Circle No 338 


LITERATURE THAT COSTS 


ce a Dd 


Language translators 
described in book 


An easy-to-understand introduction 
to assemblers, interpreters and com- 
pilers is presented in Language 
Translators by John Zarrella. The 
200-page, $12.95 book explains 
program-source text analysis, pars- 
ing, code generation and optimization. 
Five chapters introduce assemblers, 
interpreters and compilers, and six 
chapters detail examples of lexical 
analysis, syntax analysis, code gene- 
ration and optimization techniques. 
The book also discusses macros, 
symbol tables and error processing. 
Microcomputer Applications, 827 
Missouri St., Fairfield, Calif. 94533. 

Circle No 339 


Classified Ads 


[~~ CP/M’ COMMUNICATIONS 1 


HARDWARE 


HEWLETT 
PACKARD 
Desktop & Mini 


Computer 
Products 


SAVINGS ALL MODELS 


9845B/C HP85 
9835A/B 9826A 


CALL OR WRITE FOR FREE CATALOG 


digital resources inc. 
Box 23051 Portland. OR 97223 USA 
503-246-0202 
International Sales Telex 360-143 


HP1000L 
w/Winchesters 
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SOFTWARE 


New Software 
for RSX-11m 


DACHE11m/Disc Block Caching 
¢ Cache Blocks in memory 
benefit from '‘Read-Ahead 
WizDisc11m/iIn Memory Disc 
e Turn system memory into 
a solidstate disc 
MultiDisc11m/Multiple Disc Volume 
¢ Spread files across 
physical drives 
WHY BUY EXPENSIVE HARDWARE? CONTACT 


EEC SYSTEMS INC 
DEPT MIM 


MILLBROOK PARK 
4 327/E BOSTON POST RD 
SUDBURY, MA 01776 


CALL: (617) 443-6376/510 


ASH 5 ihe registered tvacemares of Digilal Eau 


pment Corp 
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COMMX™ supports links with mainframes 
and other CP/M systems. Easy to use menu 
supports terminal, terminal log, and file 
transfer. Protocol supports XON/XOFF, line/ 
continue, character echo wait, and CRC 16 
bi-sync for error free transfers of any file. 
Local mode supports sorted disk DIR, 
rename, delete, login, + more. Supports 
auto-dial, remote control and acoustic or 


direct connect modems 
Manual $10 Source Code $500 
Free brochure on other 8080/Z80 products 
(Utilities, Subroutines, Language Systems) 
Hawkeye Grafix Phone: 213/348-7909 
23914 Mobile ¢ Canoga Park 


ST 


DEC RT-11 GSERS: Access CP/M with 
REFORMAI IER* 


ReformaTTer requires DEC RX0O1 or 
RX0O2 drives,or an equivalent device. 
Price $350. 

Other versions of ReformaTTer conver- 
sion software, each priced at $249, 


ReformaTTer conversion software lets 
you read and write CP/M single density 
8” diskettes on your PDP-11 under 
RT-11. 


ReformaTTer is ideal for RT-11 users 
who want to: 
* access the large library of CP/M 


software. 

* incorporate CP/M systems into DEC 
environments. 

* exchange files with CP/M-based 
word processors. 

* download object files from PDP-11 
cross-compilers. 


ReformaTTer gives you: 

* Bi-directional file conversion 
between any RT-11 device and CP/M 
single density 8” diskettes. 

* Complete CP/M file handling and 
maintenance facilities. 


include: 


CP/M + IBM 
CP/M + DEC RT-11 
TRSDOS + CP/M 
TRSDOS + DEC RT-11 
TRSDOS + IBM* 


* Available exclusively 
from Radio Shack, 
Cat. #26-4714 


(415) 324-9114 
TWX: 910-370-7457 


467 Hamilton Ave., Suite 2, Palo Alto, CA 94301 
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SOFLINK™ 


for all CP/M® and compatible systems 


Say goodbye to baffling mnemonics and control-character 
sequences in all your text. Put everyday English for 
matting commands there instead. Then use sofLINK to 
translate these user-defined commands for intelligent 
printers, phototypesetters, graphics terminals, and other 
smart peripherals. Send the output text to its device and 
watch each one format the text according to the original 
English commands! And no matter how many devices you 
have... you don't have to change a single character in your 
original text! 


sofLINK handles 1 command or a thousand...and 
FAST (only about 15 seconds to process a typical 10K text 
file). Plus the program converts user-tagged numbers asso- 
ciated with some commands to base 2-64 ASCII or 16-bit 
binary. User conversion is eliminated. Special math 
characters...even entire FORMS are possible from single 
commands since each command can be replaced by up to 
240 characters. Familiarized users can even produce 
executable code from a series of English command 
phrases. Need text compression? Encryption? sofLINK 
handles them both, bidirectionally 


Conversational and friendly describes both the 
extensive USER’s GUIDE and the sofLINK program 
You'll appreciate the difference 
$400 complete 
Please specify 8” SSSD or 5” North Star 


IBIS Communications 
312 E. Wisconsin Ave, Suite 620 


Milwaukee, WI 53202 


PROJECT MANAGERS 
AND ENGINEERS 
MicroPERT™ 
For information, call or write 
SHEPPARD SOFTWARE COMPANY 
4750 Clough Creek Rd. 
Redding, CA 96002 
(916) 222-1553 
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ISIS<>CP/M°® 


CP/M users may transfer data bi-direc- 
tionally to ISIS diskettes. The “ISIS-CP/M 
UTILITIES" provide complete high speed 
data transfer to/from ISIS diskettes to/from 
CP/M diskettes and also include a utility to 
display the ISIS directory. Will work in any 
version CP/M environment with any densi- 
ty drive. 

$250 on single density 8” diskette. Free 
brochure on other software development 
tools. 


Southern Computer Systems 
2304 12th Avenue North 
Birmingham, AL 35234 
Phone: 205-933-1659 


CP/M® is a registered trade mark of Digital 
Research. S/S is a trade name of intel Corp. 
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UNIX*/C Info! 


What’s available in UNIX/C marketplace? Find 
it fastin The UNIX Software List™, oldest and 
largest independent newsletter in the field. Each 
month we bring you: 


@ where-to-get-it information 
@ descriptive product listings 
@ industry news and rumour 
@ articles, tutorials, and reviews 


Get a full year now for just $54 ($66 foreign 
airmail) or write for more information to: 
InfoPro Systems 
Dept. MM11 
PO Box 33 
East Hanover, NJ 07936 
(201) 625-2925 


CIRCLE NO. 235 ON INQUIRY CARD 


“UNIX is a trademark of Bell Laboratories Sy 
. 
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Classified Ads 


CHEAP SOFTWARE 


DUMB TERMINAL* 


or other Retro-Graphics* terminals (DEC VT100 aad 
TI 940), MQI Autographic terminals, Selanar SG100, 
Datamedia Excel 22G, and other inexpensive termin- 
als accepting the Tektronix character codes. GP-10 is 
a package of FORTRAN-callable subroutines which 
enable you to draw lines and plot points anywhere on 
the screen. Points may be specified in screen coor- 
dinates or user-defined coordinates, in absolute or 
relative modes. Other capabilities include displaying 
text at any point, drawing dashed lines and support- 
ing a graphics cursor 


“Dumb terminal is a trademark of Lear-Siegler, Inc. 
Retro-Graphics is a trademark of Digital Engineering 


INTRODUCTORY OFFER: 
$99.95 PDP-11 object $499.95 FORTRAN source 


For further information, call (213) 318-2206 , or 
write: 


TALISMAN SYSTEMS 


Drawer CP-255/Manhattan Beach, Ca 90266 


Give your 11/23 
*~PLUS -POWER } 


with 


CATCH-23 


Software converting 
Q-bus systems to full 
22 bit memory specifications 


}] Uses existing 
18-bit tape/disc 
controller hardware 


WHY BUY EXPENSIVE HARDWARE? CONTACT: 


0 Allows system 
expansion up to 
4 mbytes memory 


EEC SYSTEMS INC 
DEPT. MIM 


MILLBROOK PARK 
4 327/E BOSTON POST RD 
SUDBURY. MA 01776 


PUT OUR SOFTWARE TO THE TEST: CALL (617) 443-6376/5106 
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MICROPROCESSOR SOFTWARE 
8048, T19900, 8080/8085. 6800, 6502, Z80, etc. 
Fortran 1V Microprocessor Cross Assemblers and 
Simulators for alicomputers Over 250 installations 
on 16-bit minis to 60-bit maxis (over 25 different 
manufacturers) Features include macros, condi 
tional assembly. cross reference tables. etc Most 
assemblers are relocatable and include linking 
loaders. For more information contact Microtec, 
P.O. Box 60337, Sunnyvale, CA 94088. (408) 733-2919. 
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ANSI 1974 as 


An enhanced ANSI-74 COBOL Compiler 
and runtime system with supporting 
programs 


It offers unbelievable speed, compact- 


ness and special features at a truly 
remarkable price 
Time-sharing COBOL is now available 
RJ-11 COBOL runs on RT-11*, TSX-Plus*. and RSTS/E* system 
RSX* and VMS* are coming soon 


EEC SYSTEMS INC 

DEPT MIM 

MILLBROOK PARK 
4 327/E BOSTON POST RD 

SUDBURY. MA 01776 


PUT OUR SOFTWARE TO THE TEST 
FoR NECRMATION ON RJ-11 COBOL CALL (G17) 443-6376/5106 


10 vases 3! Opie tovener irs wanes 0 Sho Seve ine 
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NEW SOFTWARE for RSX 


RSX 11M DISK in MEMORY 


- Gain a high performance electronic disk 
D- M- Driver , without special hardware 


Disk Emulation Software for RSX-11M uses a portion of 
memory as a disk substitute 


RSX 11M Disk cache 


- Skim over your present disks with 
write-through 


Disk I-0 Cache speeds reads 


-Send for more information today- 
RSX POP are trademarks of Digital Equipment Corporation 


Proto Systems =anm 


Berkeley, CA 94703 
CIRCLE NO. 238 ON INQUIRY CARD 


DiSkiM 


415 * 525-9340 


SUPPLIES AND 
ACCESSORIES 


BINARY DICE 


Stimulating and entertaining novelty, 
premium or gift for the computer profes- 
sional. Set of three (roll 0-7!) for only $1.75 
ppd. Four sets for $6.00. 


IPS 
PO Box 36-C, Oceanport, NJ 07757 
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SOFTWARE WANTED 


WANTED 


THIRD PARTY APPLICATION 
SOFTWARE PACKAGES 


For AOS Operating Systems 
To License to ‘‘Turnkey Users’’ 
-Capital Available- 
Areas of interest: 


¢ Electronic Spread Sheet Package 
* Coordinate Geometry Package 


* Computer Aided Design Package 


¢ Assessors Package - property 
evaluation - capa ‘lities 

¢ Fire and Police Support Package 

¢ Parcel Permit Tracking Package 

¢ Parcel Based Lands Record Package 

e Report Generating and Writing Package 

© 3D Architectural Package 

© Cartography 

Requirements: 

Convertible to Micro 

Respond to: 


P.O. Box 34098 
San Francisco, CA 94134 


CLASSIFIED ADVERTISING ORDER FORM 


Mini-Micro Systems 


classifieds reach more mini-micro pec 


I Rates: $80.00 per column inch 

| Our rates apply to both display classified and regular classified listings. 1 
| There is no charge for typesetting regular classified listings. Plan approx- | 

imately 50 average words to a column inch, 8 lines of approximately 38 
| characters per line. Please send clean typewritten (double-spaced) copy. | 
! Category: The following categories are available; be sure to specify the | 
| category you wish to be listed under: Business Opportunities, New Literature, 1 
| Selling, Buying, Trading, Seminars, Services, Software, Supplies & Ac- ] 
| cessories. (Other categories may be employed at our discretion.) | 
| Run this adin (NuMber issues) | 
Ad size __ ____ col. wide by_____ inches deep. Under (category) 

| Check enclosed for$__ ___ (Pre-paid orders only) | 
| Signature ; 
| Name Title | 
Company _ Telephone No 
] Address | 
City a ae SS ENGY.2 A, J Zip z ; 
] MAIL TO: Linda L. Lovett, Classified Advertising, Mini-Micro Systems, | 
| 221 Columbus Ave., Boston, MA 02116 | 
ee ee ee es es ee ee ee es ee ee 
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Recruitment 
Hot Line 


(203) 964-0664 


Call your ad in— 
we’ll set the type 
at no charge. 


7-Day Closing 


(Prior to Issue Mailing Date) 


Rates 


$75 per column inch. 
Column width 1%” x 10” (4-column/page). 
Full page: $2,800 (1 x B&W). 


Mail Film to: 
Stuart Tilt 


Circulation 


Over 95,000 technically sophisticated professionals in 
computer operations/systems management, data com- 
munications, engineering management, systems 
engineering/integrators, educators and systems pro- 


Recruitment Manager 


CAHNERS PUBLISHING CO. 


999 Summer St. 
P.O. Box 3809 


gramming specialists. 


EMPLOYMENT SERVICE FOR 
PROGRAMMERS AND ANALYSTS 


National Openings With Client Companies 
and Through Affiliated Agencies 


Scientific and commercial applications ¢ Software development and 
systems programming @ Telecommunications @ Control systems @ 
Computer engineering ¢ Computer marketing and support 

Call or send resume or rough notes of objectives, salary. location 
restrictions. education and experience (including computers. models, 
operating systems and languages) to either one of our locations. Our 
client companies pay all of our fees We guide: you decide 

RSVP SERVICES, Dept. MM RSVP SERVICES, Dept. MM 
Suite 700. One Cherry Hill Mall Suite 211, Dublin nall 

P.O. Box 5013 1777 Walton Road 

Cherry Hill. New Jersey 08034 Blue Bell. Penna. 19422 

(609) 667-4488 (215) 629-0595 


RSVP SERVICES 


Employment Agents for Computer Professionals 
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Stamford, CT 06905 


THE 
ACCESS 
GROUP, INC. 


Career opportunities available 


nationwide for engineering profes- 


sionals skilled in design, develop- 
ment and manufacturing. Confi- 
dential search conducted by 
degreed engineers. Positions fee 
paid. Free resume service. 


Call or write for a free career/- 
salary guide. 


Northeast 179 Allyn Street, 
Hartford, CT 06103 
(203) 527-9107 

NY/Mid-Atl/SE Box 3267, 
Stamford, CT 06905 
(203) 356-1166 

SW/West/ 

Mid-West P.O. Box 18302, 
Las Vegas, NV 89114 
(702) 644-3328 


Affiliate offices in 120 cities 
nationwide. 


EXPERIENCED SALESMAN 


For national aggressive Manufac- 
turers Rep Association serving 
computer stores and industry. On 
commission basis. Earning poten- 
tial 40M to 100M. Send resume to: 
The Computer Consortium 
P.O. Box 160189 
Miami, Florida 33116 


YY, 2 


Ord 
ENGINEERS/SOUTHEAST 


& Our 12 Offices in NC, SC, GA and FL 


specialize in Control Systems, In- 


& strumentation, Electronic Design 


and Engineering positions from 18 


& to 40K. Aggressive, confidential. 


Fee Paid service. Send resume to 


A small ad here 
could attract 
a lot of attention! 


More and more advertisers of minicomputers, microcomputers, 
CRT terminals, printers, disk drives, memories, modems, dis- 


tributed data processing systems, etc., are consistently turning 
to MINI-MICRO SYSTEMS. Call Stuart Tilt at 203-964-0664. 
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Computer and Engineering Professionals 


The Greening Of 


PROGRAMMER/ Your Gareer 


There’s more to your career than your job...there’s your 

Database Systems lifestyle. And Bendix’s ideal Maryland locations offer an 

A national Architectural/Engineering extraordinary way of life with beautiful landscapes; beaches, 

firm is seeking qualified candidates harbors and bays for water sports and every seaside pleasure; 

for the position of Programmer/- a wealth of recreational activities; and close proximity to the 
Analyst, Database Systems, in its cosmopolitan and cultural excitement of Washington, D.C. 


Systems Division to be an integral And your professionalism will be enhanced, too. With Bendix 
member of a project team developing you will work with top professionals and the very latest data 
the hardware and programming for a processing technology on challenging new projects. As a world 
sophisticated database management leader in the service industry, we have the resources, expertise 
system and new contract awards to guarantee your career success. 


The successful candidate must We seek creative Computer and Engineering Professionals 


possess a strong background in com- with the talent and momentum to achieve in the following 
puter hardware, microcomputer sys- 


capacities: 
tems, and compiler design. At least 4 


years experience in software develop: PROJECT SYSTEMS/ANALYST 
ment, implementation and programm- Requires BS Degree plus 4 years experience in systems test / 


ing and 3 years of hands-on experi- : , oe 
hs in Sleetronic circuitry Bee oils analysis of large computer systems using scientific language. 


ment are required. Some experience 
in database development is neces- PROGRAMMERS/SR. 3 = . 
sary. Position requires a Master's Positions require BS Degree with a minimum of one year experience in one or more of the 
Degree in Computer Science. Salary following: EQUIPMENT—PDP-11, HP 1000, HP 3000, Z-80, UNIVAC 1100, IBM 30382, 4331, 4341, 
$25,000 per year. Send resumes with VAX-11/780; LANGUAGES—FORTRAN IV Plus, Macro-11, HP Assembler, Z-80 Assembler, 
reference to this job title, in con- BASIC, COBOL, PASCAL; OPERATING SYSTEMS—PDP-1 1/34 RSTS-E, VAX/VMS. 
fidence to Jery Jacobs, G 
Job Service Requires BSEE Degree and one year experience in systems testing /analysis and/or ADP systems. 
of Nebras ka Bendix offers competitive salaries, excellent benefits and definite advancement. Gall TOLL FREE 


1-800-638-7816, or send your resume in confidence to Department NAO6. 


5404 Cedar 
Omaha, NE 68114 


An Equal Opportunity Employer M/F 


Bendix Field Engineering Corporation 


Subsidiary of The Bendix Corporation 


One Bendix Road, Columbia, MD 21045 
An Equal Opportunity Employer M/F 
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THINKING OF A MOVE? 


If you’re considering making a move, Career Opportunities can bring your qualifications to the at- 
tention of the top companies, nationwide, with engineering needs. 


As a service to our readers, a new section, Situations Wanted is now available. Simply fill out the 
following form (all information strictly confidential) and return with your pre-payment of $20.00 
(made payable to Cahners Publishing Co.) to: 

Stuart Tilt 


Mini-Micro Systems 
Name , 4 = 999 Summer St. 
Address ___ : : ; : ———s P.O. Box 3809 

Stamford, CT 06905 


City _ ___ State 
Home Phone 
PLEASE PRINT YOURCOPY CLEARLY 


You will be assigned a Box No. 
and all responses will be mail- 
ed to you immdiately. Please 
keep your copy to 1 inch (ap- 
proximately 30 words). 
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Achievements count at SCl...c 


world leader in control theory, 
rapidly expanding 


and electronics 


computers 


zation ranks high among TECHNICAL 
SSIONALS operating within state-of 
the-art Systems Engineering 


Currently, we seek highly skilled SOFTWARE 
ENGINEERS with a BS degree and 2-5 years 


experience in Real Time, VAX/VMS 
Internals and VAX hara- 


Systems programs 


Systems 


ware with DEC PDP-141 computer knowledge 


including operation of RSX-11M Systems 


lf you seek a fast paced professional at 


mosphere, excellent 
submit your resun 


le 


salary and benefits 


to Employment 


Manager, SYSTEMS CONTROL, INC., 1801 
Page Mill Road, Palo Alto, CA 94304. We are 
an equal opportunity 


employer m/f/h 


affirmative action 


SYSTEMS CONTROL, INC. 
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positions wanted 


BS DEGREE BUSINESS MANAGEMENT, 
10+ YEARS EXPERIENCE DATA PROCESS- 
ING, COBOL, BASIC, JOVIAL, DATA-BASE, 
(MAINFRAME, MINI, MICRO, TELECOM- 
MUNICATIONS, COMPUTER PROGRAM- 
MER-ANALYST-APPL SYSTEMS ANAL- 
YST, PROJ LEADER HELD). DESIRE UP- 
GRADE UTILIZING MY MANAGEMENT 
TRAINING. HEADHUNTERS WELCOME 


S$ 
SASF Box R-1 


BSEE, 11 YEARS SYSTEM HDW/SW 
PROGRAMMING AND CONSULTING 
EXPERIENCE. 0.S. ARE RSX11M, 
VAX/VMS AND UNIX; LANG. IN- 
CLUDE ASSEMBLER, FORTRAN, 
“C'' AND SHELL. LOOKING FOR 
START-UP OR EQUITY OPPORTUNITY 
IN DENVER, CO. AREA 


Box H-3 


EXPERIENCED SCIENTIFIC/ENGI- 
NEERING SYSTEMS ANALYST LOOK- 
ING FOR A POSITION IN APPLICA- 
TIONS OF MATH, STATISTICS, SIM- 
ULATION TO R&D. EXT. BASIC, FOR- 
TRAN, ASSEMBLER. DESIRED SAL- 
ARY $30K. LOCATION OPEN. PERMA- 
NENT RESIDENT 


Box V-1 


| AM PRESENTLY THE MARKETING 
MGR. FOR A TECHNICALLY ORIENT- 
ED MANUFACTURER LOCATED IN 
SO. CAL. |'M SEEKING EMPLOY- 
MENT IN THE MONTEREY, NAPA OR 
SONOMA COUNTY AREAS IN NO 
CAL. WOULD PREFER A MARKETING 
OR TECHNICALLY RELATED POSI- 


Ton Box H-2 
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Coast to Coast 
National Personnel Consultants 
in 122 Offices 
$26-$70,000 + 

Electronics Engineers, Scien- 
tists, Designers, Design Mana- 
gers, General Managers, Field 
Engineers, Systems, Program 
Managers. 
¢ Computers, Aerospace, 
Instrumentation, Compo- 
nents, Telecommunications, 
Missiles, Power ¢ 
Submit Resumes with recent 
salary history & location prefer- 
ences to — M.A. Rohrberg, 
RELIABLE ‘‘EXEC-TECH"’ 
SEARCH, 212 Santa Fe Mall, 
Westroads,Omaha, NB 68124. 


To 
advertise 
on these 


pages 
please call 


203/964-0664 
today. 


United States: 


Arizona 
Phoenix 
California — 


Call today. 


Northern _ 
Mountain View 
San Francisco 
Walnut Creek 
Southern _ 
Century City 
Fullerton 
Irvine 
Los Angeles 
San Diego 
Torrance 
Van Nuys 
Colorado 
Denver 
Englewood 
Connecticut 
Hartford 
Stratford 
District of Columbia 
Washington D.C. 
Florida 
Miami 
Georgia 
Atlanta, Downtown 
Atianta, North 
Atlanta, Northeast 
ilinois 
Chicago 


Oak Brook 
Rolling Meadows 
Indiana 
Indianapolis 
Kansas 


415/969-4910 
415/434-2410 
415/945-1910 
213/203-8111 
714/871-6500 
714/833-1730 
213/688-0041 
714/231-1900 
213/540-7500 
213/781-4800 
303/571-4450 
303/773-3700 


203/522-6590 
203/375-7240 


202/466-5890 


305/624-3536 
404/588-9350 
404/953-0200 
404/325-8370 


312/782-0857 


312/986-0422 
312/392-0244 


317/631-2900 


Overland Park 
Kentucky 


~ 913/888-8885 


Louisville 
Louisiana 
New Orleans 
Maryland 


502/581-9900 
504/561-6000 


Baltimore 


Towson 
Massachusetts | 


301/727-4050 


301/321-7044 


Boston 
Burlington 
Wellesley 
Michigan 


~ 617/482-7613 


617/273-5160 
617/237-3120 


Detroit 
Southfield 
Troy 
Minnesota 


313/259-7607 
313/352-6520 
313/362-0070 


Minneapolis, Downtown 
Minneapolis, West 
St. Paul 

Missouri 


612/332-6460 
612/544-3600 
612/227-6100 


Clayton 
Kansas City 


New Hampshire 


314/862-3800 
816/474-3393 


Nashua 
New Jersey 


603/880-4047 


Cherry Hill 

Edison 

Morristown 

Paramus 

Princeton 

New York 

New York City, Grand Central 
New York City, Penn Station 
New York City, Wall Street 
Rochester 

Syosset, L.| 

White Plains 

Ohio 

Akron 

Cincinnati 
Cleveland 
Columbus 

Dayton 

Oklahoma 

Tulsa 

Oregon 

Portland 
Pennsylvania 
King of Prussia 
Philadelphia 
Pittsburgh 

Wilkins Township 
Texas 

Dallas, Central 
Dallas, North 

Fort Worth 

Houston, Downtown 
Houston, N. Loop West 
Houston, S.W. Freeway 
San Antonio 
Virginia 

McLean 
Washington 
Bellevue 
Wisconsin 
Milwaukee 


Canada: 
Ontario 


Don Mills — 
Mississauga 
Toronto 
Québec — 


Montréal 


609/482-2600 
201/494-2800 
201/267-3222 
201/845-3900 
609/452-7277 


212/557-8611 


212/736-7445 
212/962-8000 
716/263-2670 
516/364-0900 
914/683-9300 
216/535-1150 
513/769-5080 
216/771-2070 
614/224-0660 
513/461-4660 


918/599-7700 
503/223-6160 
215/265-7250 
215/665-1717 
412/261-6540 
412/247-4400 
214/954-1100 
214/387-1600 
817/338-9300 
713/751-0100 
713/957-8555 


713/626-8705 
512/342-9898 


416/425-5730 
416/272-3333 
416/865-1125 


~ 514/849-7043 
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How Do Computer Salaries Stack Up in 
Different Cities Across North America? 


Have you ever wondered 
how your salary compares 
with your peers in your own 
local area? Or whether 
computer professionals are 
making substantially more 
or less money elsewhere? 

Our new report, the most 
complete Local Survey 
we've ever published, can 
show you exactly what 
others are earning in most 
major cities throughout the 
United States and in 
Canada. 


We Surveyed 48 Specific 
Position Categories in 
45 Markets. 


In addition to reviewing 
national medians, the Lecal 


tt 

+H 

i . 
jo) SS SUMS SS MS se 
New York Pittsburgh San Francisco 
For example, if you're a Data 
Communications Programmer with 
over four years of experience, here's 


how your salary stacks up in just 
five of forty-five markets surveyed. 


Survey breaks out salary 
data by market. Forty-eight 
specific positions are re- 
viewed in each city. 
Included are position 
categories in programming, 
software, systems design, 
data communications, 
mini/micro systems, data 
base, EDP auditing, com- 
puter marketing, manage- 
ment and others—at 
various levels of experience 
and at different size 
computer system sites 

That means, for example, 
a Minicomputer Pro- 
grammer with two-to-four 
years of experience will be 
able to determine what 
his/her peers make in cities 
ranging from Albuquerque 
to Vancouver or Akron to 
San Diego. 


It’s a Most Valuable Tool 
for Mapping Out Sound 
Career Plans. 


The new, Local Metropolitan 
Computer Salary Survey is 
compiled and published by 
Source Edp, the Nation's 

oldest and largest recruiting 


Beotecnes, 
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This handy, fold-out Survey breaks 
out salary information by market and 
by position category. 2,160 separate 
figures are reported, which makes 
this Survey the most extensive one 
ever undertaken by Source Edp. 


firm devoted exclusively to 
the computer profession. 

If youre wondering 
whether your salary is 
keeping pace—or where 
your career might head in 
the future—our report is 
must reading. Especially in 
today's competitive en- 
vironment where smart 
planning is key to long- 
term success. 


Call for Your Free 
Copy Today. 


The Survey is available free 
to computer professionals 
without charge. Call the 
Source Edp office nearest 


NN 


is 


Ma 


i 


you and request a copy. As 
you'll discover, the Survey 
can be an extremely 
valuable asset in helping 
you make important career 
decisions. 


source< edp 


Offices nationwide 
Client organizations assume our charges 


g Call 
Today for 

8 Your 

fi FREE 


g Copy. 


Simply phone the 
Source Edp office 
nearest you that is listed 
on the left-hand page. 

If unable to call, write: 
Source Edp, Dept. MM-6 
Two Northfield Plaza 
Suite 227 

Northfield, Illinois 60093 


We're looking for answers from the: 


(A) Earth 
(B) Moon 
(C) Stars 
(D) All of the above... 


lf you picked ‘D”, our minds are 
tuned to the same frequency 


Because at TRW Defense Systems 
Group (DSG), computer scientists, 
mathematicians and engineers search 
for answers to complex, challenging 
tasks, often long before an actual 
problem arises 


On earth, for example, our Information 
Processing Division harnesses the 

computational power of more than a 
dozen computer systems to develop 
business, scientific, general purpose 
and mini/micro applications 


At the same time, in space, our 
Image Processing Division pioneers 
the application of mini and micro 
computer networks to the processing 
of all types of data and imagery. In 
fact, a team of TRW specialists 
rectified and enhanced the images of 
Explorer VI, the satellite that provided 
us with the first TV picture from 
space in 1959. 
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By now you've probably guessed that 
we work on some pretty exciting, 
diverse projects. Exploring the earth, 
moon and stars. For answers whose 
questions are yet to come. 


But that's just scratching the surface. 


We're also into: electronic information 


systems, battlefield reconnaissance, 


tactical and strategic C™l, digital 
EW systems, MX 
evelopment, space operations and 


efense, space transportation, laser 


aVIONICS, Nava 


systems, and ballistic missile systems 
technology. 


{ 


you're a computer scien 


St, 
nathematician, or engineer who 


enjoys working with abstract concepts, 
and turning them into high technology 


applications, let 


IS know 


The earth, moon and stars could 
easily be your stomping ground. If 
you do your thinking at TRW 
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and then some! 


TRW is an Equal Opportunity Employer 
offering excellent salaries, a Flexible 
Benefits Plan that includes flexible 
working hours, a medical/dental/vision 
plan and 2 weeks vacation per year 
plus a Christmas shutdown. 


Investigate the opportunities awaiting 
you at TRW. Submit your resume in 
confidence to 


David G. Drugman 

Defense Systems Group, MM-S 
One Space Park, Bldg. E1/2073 
Redondo Beach, CA 90278 
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Computer Consultants Corner 


Telephone: 201 - 529 - 1692 
Carlos K. Ballantyne 


TA COMMUNICATIONS 
CIRCLE NO. 243 ON INQUIRY CARD 


DAVID KAMENA & Associates, Inc. 


Electronic Engineering and Consulting 
Solid State and Microprocessor Design 


3 PEACH TREE COURT 
PARSIPPANY, N.J. 07054 
(201) 263-8610 


Send for our brochure 
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PROCESS CONTROL SYSTEMS 
* DESIGN, PROGRAM, INSTALL, SERVICE 
¢ BATCHWISE and CONTINUOUS PROCESSES 
« PROCESS & QUALITY CONTROL ANALYSIS 
* DDC, SETPOINT & SUPERVISORY CONTROL 
* MICRO, MINI, ASSEMBLER, FORTRAN, BASIC 
Discuss with BILL WEDEL, 904-932-4315 
BS/ChE, MS/Sys E/Honors, 18 yrs. exp. $3000 + 
for 1 week on site study with followup report and 
recommendations 


CIRCLE NO. 245 ON INQUIRY CARD 
68000 HARD / SOFT-WARE 


RSC has a large EXORmacs 68000 development 
system. We write Operating Systems and convert 
source code from Z8O, 6800 and 6502 to 68K. Let us 
do your drivers, porting, applications. hardware 
design, cost analysis and project management 


RHYTON SOFTWARE AND COMPUTERS 
RST PO BOX 11105 SAN FRANCISCO, 
CA 94101 415-330-7449 
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1” 1x $150 


Name 


Company 


Rational 


MINI-MICRO & DISTRIBUTED 
PROCESSING SYSTEMS DEVELOPMENT 


403 East Marlton Pike 
Cherry Hill, NJ 08034 
609-795-7450 


Rational Systems, Inc. 
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7% P CONTROL & TEST 


* Real-Time Systems-Development & Fabrication 

¢ Experience with LSI-11, 8085, 68XX, 3870, others 

* PDP-11 based Real-Time Emulation/Trace 
Facility 

¢ RT-11, Macro-Assembler, Fortran, Pascal, Basic 

¢ Integrated hardware & software for industrial 
control, servo systems, ATE & special inter- 
faces 

INNOVATEK MICROSYSTEMS INC. 

Millerton, NY 12546 914-373-9003 
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MICRO—PROCESSOR SERVICES INC. 


© Specializing in microcomputer software and hardware 
design for all INTEL MICROPROCESSOR FAMILIES (from 
8021 to 8086) 
© We use our own development equipment and staff 
Fixed price contract and warranty 
¢ Free initial consultation and quotation 
MICRO—PROCESSOR SERVICES INC. 
92 STONEHURST LANE 
DIX HILLS, L.I., NEW YORK 11746 
(516) 499-4461 


CIRCLE NO. 249 ON INQUIRY CARD 
I, 


= iil" BASS-SNEED 


=I" 
i! ASSOCIATES INC 


Specialists in Microprogramming, Signal processor 
implementations, Image processing, Floating 
Point systems, Bit-slice machines, Real-time 

digital control systems design 


Microprocessor applications 


Integrated Hardware/Firmware/Software solutions 
Lawrence P. Bass 
Box 646, Ridgewood, NJ 07451 
(201) 444-3411 
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COMPUTER CONSULTANTS ORDER FORM 


INTRODUCTORY OFFER 
1” 3x’s $225 


Title 


Telephone 


Address 


City 


MINI-MICRO SYSTEMS/November 1982 


State 
MAIL TO: Stuart Tilt 


MINI-MICRO SYSTEMS, 
999 Summer Street, P.O. Box 3809, 


Stamford, CT 06905 
or Call: 203-964-0664 


1” 18x’s $1,440 
(There is no charge for typesetting) 
Enclose check for $ 
Run this ad in (number issues) 


(Please print, type or attach business card) 


Zip 


looking for 
UNIX and C expertise? 


We offer over six years of systems and applications 
experience to meet your UNIX/C requirements 
Consultation, custom programming and training. 


Your satisfaction is our success 
Michael E. Duffy—Software and Consulting 
65 Franklin Street #24, Allston, MA 02134 


call: (617) 254-0272 
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65 XX ENGINEERING 


Use or adapt our existing hardware/software to 
save costs in 6500/6800 applications. In house 
programming tools include FORTRAN, PASCAL, 
FORTH, BASIC & Assembler. Facilities to design, 
prototype, test, manutacture. HDE, INC., Box O, 
Allamuchy, NJ 07820 


201-362-6574 
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x ' : 


“tic =REAL-TIME 
+> DATA CAPTURE * ANALYSIS 
¢ DISPLAY « CONTROL 


« WORLDWIDE * CALL US! 


THE CREATIVE GROUP, INC. 
McLean. VY. (703) 821-2270 
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MICROPROCESSOR APPLICATIONS 


New product pig uel - industrial and consumer. 
Designers of cost-elfective hardware/software sol- 
utions since 1973. 


LOGICAL SERVICES INCORPORATED 


2340A Walsh Avenue 
Bob Ulrickson 


Santa Clara, CA 95051 
(408) 727-1470 
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(| Bill me monthly 
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SCSI family of 
INTELLIGENT HOST ADAPTERS 


* S-100 aa 
* Multibus i” 


DISK FORMATTERS 
¢ Priam 
¢ ST 506 
« SA 1000 
TAPE FORMATTERS ('%" cartridge) 
¢ DE! * Cipher 
* Archive ¢ Tandberg 


PRINTER FORMATTERS 
¢ Serial 
« Parallel 


FLOPPY FORMATTERS 
* SA 801, 800 Floppy Disk 
¢ SA 400, 401 Floppy Disk 


Coming soon: 
« SMD Disk 
* Local Area network 


* 12" Tape A 
* Combination Formatters 


These new SCSI products offers you many exceptional 
price and performance characteristics. 


A SINGLE POINT CONNECTION TO ALL PERIPHERALS 


The SCSI host and peripheral standard helps reduce 
the costs of all microcomputer systems. With this 
“commonality” users can now select exactly the right 
peripherals and shop for price, warranty and mainte- 
nance contracts. 


REDUCED EXPANSION COSTS 


Adding a new peripheral is as easy as plugging it into 
the SCSI bus and informing the operating system of its 
presence. It’s that easy. 


HIGH SPEED DATA TRANSFERS 


The SCSI bus transfers data at 1.5 mbytes per second 
between the host and a peripheral, or any two peri- 
pherals. This means less waiting for each user to access 
a peripheral device. In fact, several users can transfer 
data simultaneously. And because the data transfer task 
is transparent from the host, you'll achieve better user 
response. 


ADES Unveils the 
First Family 
of SCSI Products. 


LETTER QUALITY 
—_—~ PRINTER 


| HOST #1 
| MEMORY 


FLOPPY 


FORMATTER 


scsi 
HOST #2 Das 


| MEMORY i LUN 4 J 


NETWORK 
FORMATTER To 
NETWORK 
DEVICES 


LOCAL 
iow AREA 
NETWORK 


Call today (714) 594-5858, or send for our User’s Guide 
To SCSI Products. Write to ADES, 2627 Pomona Bivd., 
Pomona, CA 91768, TWX 910 581 1211. 


See us at COMDEX booth number 2174. 
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It’s a 6250 BPI (GCR) con- It’s a 6250 BPI streamer con- buffer while streaming. 


troller that can handle dual troller for tomorrow’s newtech- __ It’s The Supercontroller from 
and tri-density drives from nology GCR streaming drives. Western Peripherals, the com- 
STC and Telex. It’s a single board imbedded pany that has put more mag- 


It’s a software compatible controller with a 64K byte on- netic tape on DEC Unibus com- 
streamer controller for today’s board memory that acts like a_ puters than any other independ- 
streaming 1/2” drives. large buffer in start-stop mode ent supplier. Call or write us 

It’s a TS11* emulator. and as a multiblock staging for complete technical details. 


Division of WESPERCORP 


14321 Myford Road, Tustin, CA 92680 
(714) 730-6250 TWX: 910 595-1775 CABLE: WESPER 


See us at COMDEX, Booth #673 


*Trademark Digital Equipment Corporation 
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/e's amore cost-efficient way to support multiple 
remote terminals on your minicomputer—DEC, 
ata General, HP or any other—a way that gives 
/ou the best of all possible worlds. 

_ 16 terminals to share a single phone line, it will 
ay for itself even supporting only a single CRT 
)d a printer. What's more, it requires absolutely 
no changes to existing hardware and software, 
».d typical prices are only $1650 for a 2-channel 
+t, $2000 for a 4-channel version. (Even single- 
"hannel versions are available to provide error- 
yee communications for lone terminals.) 
~ Jition, the Micro8000 is available both in point- 
»-point models and in multidrop models for the 
/pport of terminal populations which are widely 
scattered. (Don’t let anyone tell you that you 
minals mot multidrop mini terminals!) Care to concen- 


GURATION 
oe can remote ter 


EM »¢_0n savings? Send today for a free brochure 
phone line oo ing the Micro8000 and its applications. 
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